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Background and aim: Accurate record keeping is essential in daily clinical practice. An audit of 
clinical records over a specific period helps practitioners to evaluate and improve their 
performance and deliver a better care to the patient. Recently, studies have shown that record 
keeping in dentistry may be inadequate. An audit of record keeping following periodontal 
surgical procedure/ crown lengthening surgery or for patient-reported outcomes after such 
procedures has yet to be published. Patient’s satisfaction survey is one of study on patient-
reported outcomes, where the patient informed their satisfaction towards the treatment. This 
study investigated the quality of record keeping in periodontal surgery and patient satisfaction 
following Crown Lengthening Surgery (CLS) at the Faculty of Dentistry, University of Otago.  
Method: One hundred and three clinical records from the period 2012 to 2016 were 
retrospectively evaluated against the developed audit criteria. Data was collected using an audit 
form and examined for adherence to the developed criteria. Patients’ satisfaction survey used 
a set of questionnaires which consisted 15 questions. Eleven questions had a 5-point Likert 
response format (strongly agree, agree, neutral, disagree, strongly disagree), two with 
numerical pain scale and two were open-ended questions.  
Result: A total 103 records were audited during the five-year period of investigation. Only one 
record satisfied 100% of the proposed standards. The most correctly reported items were 
referral reason (99%), suturing material (98.1%) and post-operative instruction (92%). In 
contrast, the most often absent criteria in the records were post-operative medication (16%) 
and use of post-operative mouthwash (14%). Regarding the patient satisfaction survey, 33 
patients answered the survey and able to recall the surgical experience. From that, 82% of them 
were satisfied with the surgery. 
Conclusion: The audit found that the recordkeeping after crown lengthening procedure was 
inadequate and the development of a departmental guideline can improve record keeping in 
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1. Chapter One- Introduction and Literature Review 
Record-keeping is an essential skill for clinical dental practitioners. Good record-keeping 
involves keeping detailed notes on treatment plans, treatments provided, 
conversations with a patient, and financial transactions. Accurate and comprehensive 
records are necessary to enable clinicians to retain important information without 
relying on their memory and for audit of medical/dental practice. Clinical records and 
legal documents must be accurate, up-to-date, thorough, and legible.  
 
The practice of good record-keeping is not only important for the clinicians but also for 
the patients. Other than supporting patient care, each record is an authentic 
representation of a clinical consultation, which plays a significant role should a patient 
intend to file a claim for medical negligence to their registered insurance company. In 
other words, record-keeping is indispensable for dealing with claims of medical 
negligence, which depends highly on the quality of the records. Accurate records could 
reduce the number of claims and the costs of lawsuit process in addition to improving 
a physician-patient relationship.  
 
In view of the importance of the clinical records, this study was designed to 
retrospectively evaluate record keeping with respect to periodontal surgery, specifically 
crown-lengthening surgery. On the other hand, this study also aimed to assess the 
satisfaction level of patients who had received the surgery via a self-administered 
questionnaire. 
 
In this chapter, an overview of the literature regarding various auditing procedures, 






1.1 Dental clinical record 
1.1.1 What is a dental record 
A dental record is a complete document that contains the patient’s history, 
examination, diagnosis, and treatment plan. The Patient Information and Records 
Practice Standard by Dental Council of New Zealand (Dental Council of New Zealand 
2006) defines the treatment record as “an account in any permanent form collected 
methodically to preserve the information of one’s oral health and any associated 
financial transactions”. The dental record is also a legal document that contains the 
health information of the patients. Medico-legal cases are an inevitable part of the 
provision of dental care and a good clinical record is important in protecting the clinician 
in the event of any dispute related to the treatment provided. Therefore, it is vital to 
keep a concise and proper record of all the relevant information with regards to the 
patient care, including the history, examination details, dental charting, related 
investigations, management plan, and treatment performed. Furthermore, additional 
information, such as informed consent and referral to another dentist or specialist 
needs to be included in the record. 
 
According to the Scottish Dental Clinical Effectiveness Programme (SDCEP) in the Oral 
Health Assessment and Review Guidelines (Dundee Dental Education Centre 2012), 





5. Updated in each appointment 
6. Comprehensive  




In addition, any abbreviations should be the standard short form commonly used and 
understood by personnel in the same profession. Similarly, the Dental Council of New 
Zealand (DCNZ) also states in their guideline that written records must be legible and 
understandable for any third parties who access the records. On top of that, the 
guidelines emphasize the importance of keeping patient information accurate, up-to-
date, complete, relevant, and not misleading. Any changes made over time should be 
reviewed and updated at the appropriate intervals (Dental Council of New Zealand 
2006). Moreover, dentists and their associate staff should not alter or delete 
information that has been recorded at an earlier date. These principles also apply to 
electronic records. A computer record must be identifiable to a clinician and should be 
time-logged so that any alterations made to the record are clearly displayed. If a coding 
system is used, the information should be converted to a simple language that can be 
easily understood by an independent observer. 
 
In the same guidelines, the DCNZ has further highlighted some details that must be 
included in a patient’s record. The details are as follows:  
• Demographic information, such as name, gender, date of birth, address, 
and telephone numbers. 
• Name of the patient’s representative if the patient is under 16 years of age. 
• Medical history, which should be relevant, accurate, and updated at 
appropriate intervals. 
• Any date that the patient has failed to attend an appointment. 
• Reasons for attendance. 
• Details of complaint, relevant dental history, findings from examination 





• Any medicines prescribed, which include the dosage, quantity, and 
instructions. 
The details required for each record will vary with the professional judgement of 
different dentists. However, certain information and data should be regularly applied 
to all dental patients (College of Dental Surgeons of British Columbia 2013). The 
common information should include: 
• General information on the patient. 
• Medical and dental history. 
• Description of complaint and findings of the examination. 
• Description of findings from investigations, such as radiographs and study 
models. 
• Ongoing dental status. 
• Clinical diagnoses and treatment options. 
• Treatment options discussed with the patient. 
• The proposed and accepted treatment plan. 
• Details about referral. 
• Financial record. 
 
1.1.2 Purpose of clinical records 
The purpose of having a good clinical record is to support quality in patient care in a 
number of ways. Firstly, the records assist in patient safety. The patient details ensure 
treatment of the correct tooth/teeth and avoid any unwanted drug interactions, thus 
minimizing the potential harm done to the patients. Secondly, records also provide 
protection to the dental team because every procedure performed and all the 




Thirdly, dental records play an important role in the forensic, teaching, research, and 
quality assurance program (Charangowda 2010). Forensic dentistry or forensic 
odontology is responsible for the examination and presentation of dental evidence in 
court. One of the most important aspects of forensics is the identification of the 
deceased, which is essential for processing death certificate and investigations of other 
suspicious deaths (Charangowda 2010). A dental practitioner can become an important 
member of the identification process by documenting and maintaining good dental 
records. These records are valuable for the identification of human remains and even 
the recognition of biting injuries in child abuse cases (Devadiga 2014).  
 
Fourthly, dental records are fundamental for audit and future evaluation of treatment 
decisions. They allow communication between the clinician and team members as 
diagnostic information, treatment plans, and provided treatment are recorded. A good 
clinical record must contain all treatment provided to a patient within a dental practice, 
including both the procedures performed by dentists or hygienists in the same dental 
clinic setting. 
 
Lastly, aside from reporting the clinical activities, the DCNZ guidelines (Dental Council 
of New Zealand 2006) emphasize the significance of clinical records in reporting 
financial transactions associated with the patients’ treatment. An accurate record 
should list the cost charged to the patients, especially if the financial measures are 
completed by other parties instead of the dentists themselves. A good record can help 
the practitioners to charge their patients accordingly and avoid any misleading 
information related to the financial status.  
 
Clinical records are private and confidential, and therefore must be managed and 
maintained properly. To ensure adequate physical security of the clinical records, the 
record room should be locked as a precaution. Any handling of the records by the 
dentists and their employees is subject to the Health Information Privacy Code 1994 




dentists and their employees have a legal duty to maintain the highest level of patients’ 
confidentiality. Patients and their representatives must authorize the use of their 
records for purposes other than patient care. In addition, disclosure of a patient’s 
information is subject to the permission of the patient, except when the law indicates 
otherwise. 
 
1.1.3 Paper and electronic dental records 
Currently, the development of electronic record looks promising in order to replace the 
paper-based clinical documentation. The usage of electronic record especially in a large 
clinical institutions comes with several benefits: improved record control, easier 
document storage and access, better information for clinic management, and excellent 
data for evaluation of overall patient care (Atkinson et al. 2002; Schleyer et al. 2007). 
Thus, the electronic record keeping should able to improve the delivery of health care.  
 
Electronic record could help in clinical decision-making process. This is because, certain 
electronic record system was developed for specialty clinics to suggest suitable 
treatment based on the patient’s signs and symptoms. Several studies in medical field 
was shown that this computer-based reminders increased the compliances or 
practitioner with the clinical practice guidelines (Shiffman et al. 1999; Schriger et al. 
2000).  
 
Instead of clinical component, electronic record also play some roles in administrative 
functions. Process such as costing, recall system and patient education will be more 
efficient. This is because, every data was inserted according to the patient’s need and it 
will avoid misinterpretation of the clinical data. The utilisation of electronic data allow 
easy sharing of patient information with other health practitioner, and third-party 
payors. Some commercial electronic record can be easily accessed through online 





Other than that, electronic records can be used for quality indicators process. If the 
record is designed approapriately, it can capture the information that is useful for the 
quality assurance programme. As example, the electronic record allows a 
standardization of coding and classification of medical and dental history. By having a 
standard classification, data can be extracted easily for dental school needs in occasions 
such as research and patient’s satisfaction survey.  
 
Despite of the advantages, electronic record-keeping also has certain disadvantages 
such as cost; including software equipment and the requirement for additional training. 
Commercial software also often cannot accommodate all types of patient information 
that the dentist want it to be in the record (Häyrinen et al. 2008). These limitations lead 
to the minimal usage of electronic record keeping. Some information associated with 
administration and billing, such as appointments and treatment plans, was stored 
predominantly on the computer. However, clinical information, such as the medical 
history and progress notes, primarily resided on paper (Schleyer et al. 2007).  
 
Atkinson et al. (2002) has evaluated the available electronic record keeping in dentistry. 
In this review, 7 record-keeping software used in north America were evaluated. This 
method of record-keeping has some deficiencies in certain areas. Those include security 
and privacy in a dental school environment, medical and dental history, coding system 
for dental diagnoses, examination results, radiographic interpretation, treatment 
planning, education and quality assurance, and research. The dental institution should 
emphasized on this matter and make the software developer aware with those 
limitations. 
 
In term of clinical audit, the electronic record can be used to assess the quality of care 
in a large clinic in numerous ways (Deutscher et al. 2008). Any electronic dental record 
should be flexible enough to allow the comparative analysis of patients and by 
individual or groups of providers. The use of quality indicators will enable outcomes and 




to generate a report indicating missing medication reports and medical consults, 
patients still in active treatment that have not been seen in thirty, sixty, or ninety days, 
and overdue recalls. Required fields in the emergency care or oral examination modules 
ensure that users provide all necessary information before the entry is accepted for 
filing data. A more sophisticated application of the electronic record is to capture 
patient perceptions of their problems, which are often inconsistent with those of 
providers (Atkinson et al. 2002) 
 
With the development of electronic record, we could obtain more information for audit 
process. These records have advantages compared to the paper-based clinical records. 
Paper records has limitations such as misplaced or misfiled of the records. This leads to 
the difficult of locating the records when required. Handwritten treatment notes took 
additional time to complete and were occasionally sketchy and unreadable 
(Donabedian, 1996). In comparison to paper charts, the use of an electronic health 
record has greatly facilitated the process of audits. The use of an electronic records 
simplifies the quality assurance process. Reports can be easily generated and provider 
compliance with institution protocols can be monitored. If a record has some 
incomplete data, the providers can be identified and deficiencies are tracked so that 
providers and/or faculty can be targeted for additional training in record-keeping 
(Stausberg et al. 2003; Schleyer et al. 2007). 
 
1.2 Audit of dental records  
Auditing a clinical record is one of the methods for assessing the quality of care. 
Donabedian (1966) described an approach to evaluate the quality of care provided by 
medical professionals. Three components of assessment were mentioned: structure, 
process, outcome. Structure refers to the healthcare setting such as facilities, staff 
qualifications, equipment and supportive members in administration. In this 





Process evaluation is concerned with the procedure of care that requires specific 
dimensions. The assessments are based on the completeness of process such as clinical 
history and examination, diagnosis, treatment including surgery and continuity of care 
to the recipient. Thus, it reflects on whether the medical practice was properly 
performed or not. Outcome evaluation measures the result of an intervention and is 
more amenable to precise measurements. It always being used an indicator of the 
quality of medical care. However, sometimes the outcome may not be relevant if it 
takes years to manifest and even if the process is good, poor outcomes still can be 
obtained.  
 
By applying the concept of structure, process, and outcome, a quality assessment can 
be obtained. However, there are limitations to this evaluation process. For example, 
good medical technology or good staff qualifications still can lead to unwanted 
outcomes. In addition, a procedure can be performed badly, even by an experienced 
practitioner. This leads us to the question, what are the best items by which we may 
assess the quality of care, if all the components have limitations? 
 
One of the ways to do the assessment, is not only look at the outcome, or the structure 
of organisation, but by looking at the process itself. By having good processes, the 
outcome might be the desired one. In addition, the use of process evaluation is able to 
reveal if a certain procedure is properly practiced. One source of information for 
evaluation the process is the clinical record (Donabedian 1966). The records can be used 
to obtain data concerning the quality of care. Although there may be limitations such 
as poor documentation and inadequacy in recording detail, by monitoring the records, 
we will know what was done to the patient, which indirectly reflects the quality of work 
done in a healthcare setting.  
 
Therefore, to evaluate whether the process was done in a proper way or not, an audit 
of the records can be performed. The World Health Organization (WHO) defines the 




a specific period of time (Flottorp et al. 2010). A record audit allows practitioners to 
reflect upon their clinical practice and enhance their performance to deliver better care 
for the patients (Flottorp et al. 2010). In a systematic review, Jamtvedt et al. (2006) 
evaluated the effectiveness of an audit in improving clinical practice. In this review, 118 
studies from medical, dental, pharmacy, and nursing departments were evaluated. The 
authors concluded that the effectiveness of the practice in record-keeping increased 
when fewer criteria were used for the auditing.  
 
Clinical audit is defined as a quality improvement process that seeks to improve the 
patient care and outcome (Department of Health 1989). It involves the critical analysis 
of the performance of an individual, a team, or an organisation's clinical work. Aspects 
of the structure, processes, and outcomes  of care (Donabedian 1996) are selected and 
systematically evaluated against the standard criteria (Johnston et al. 2000; Yorston and 
Wormald 2010). Where indicated, changes are implemented at an individual, team or 
service level and further monitoring is used to ensure the  improvement in health- care 
delivery. 
 
Clinical audit has become the keystone for clinical governance within the modern 
practice of surgery. It also become an integral requirement for surgeons' continuing 
professional development. A good clinical audit process allows surgeons and hospitals 
to accurately report their outcomes. Clinical audit also allows the organization to 
perform in-depth peer review and furthermore identify ways for improving care to the 
patients (Ashley et al. 2014).  
 
The clinical audit forms part of the cycle activities. According to Yorston and Wormald 
(2010) and  Ashley et al. (2014),  an audit cycle consisted of: 
1.  Identify the audit topic, based on a clinical problem or issue. 
2. Set the standard. The standard can be from an existing guidelines or 




3. Performing the audit. The  observation of  clinical practice is performed and 
the data collection should be done. 
4. Analyse the data and compare it to the standard. The audit also need to 
identify the factors causing the failure, setting priorities, and taking actions to 
improve the performance. 
5. Implement changes to clinical practice to allow an improvement.  
 
Clinical audit is about measuring the quality of care to the patient. If we are failing to 
meet these standards, the audit should help us understand the factors that are causing 
us to fail, so that we can set priorities and make improvements (Johnston et al. 2000). 
 
1.2.1 Audit of dental records for dental students 
Pessian and Beckett (2004) assessed the standard of record-keeping by undergraduate 
dental students at Guy’s campus of King’s College Dental School between April and June 
2002. The main objective of the study was to improve the quality of patient care 
provided by the 4th- and 5th-year students. The study used a scoring system developed 
from the modified CRABEL (Crawford-Beresford-Lafferty) score. The CRABEL score was 
initially developed by Crawford et al. in 2001 for the audit of medical records whereby 
a numerical score of total 100 was assigned to each patient’s chart. When certain items 
were omitted from the record, the points would be deducted with the final score 
presented as a percentage (Crawford et al. 2001).  
 
As per the CRABEL score, 10 audit criteria were included in the Pessian and Beckett 
(Pessian and Beckett, 2004) study with each criterion being given 10 marks, giving rise 
to a total of 100 points. After performing the audit, the authors presented the score 
results to a small group of students and emphasized the importance of good record-
keeping. Subsequently, the second cycle of the audit was performed over the following 
five weeks. The most commonly missed or inaccurate information in the first and the 




students or tutor. The scores after the presenting the results to the students were 
improved but some information, including the medical history and the patient’s 
complaint, continued to be frequently missing. It was inferred from the findings that 
creating awareness could improve the record-keeping by the students, indicating the 
significance of a quality improvement program. Nevertheless, missing data remained 
an issue despite the intervention, implying that education alone would not be sufficient 
to improve the record-keeping. However, it was unclear from the study whether the 
samples used before and after intervention were similar as the comparison between 
the two cohorts was not clearly reported. 
 
One study (Chong et al. 2014) examined the record-keeping behaviour of 
undergraduate dental students and their perceptions of the clinical audit training at 
International Medical University, Malaysia. Fourth and fifth-year students were 
provided audit training prior to the evaluation of their dental records. The study 
included 16 students in year 4 and 9 students in year 5. In addition, during the training, 
the audit criteria were proposed and the standard protocols were developed. Two 
records from each of student were audited with respect to whether they met the audit 
criteria. Once the results of the audit were presented, the students then proposed 
recommendations for record improvement, which were subsequently incorporated 
into guidelines. The guidelines consisted of ten domains created to ensure the quality 
of record-keeping. After three months of training, two records relating to patients 
treated after the training were audited and the findings were compared. The study 
showed that after audit training, there was a significant improvement in various 
domains, including medical history, dental history, and intra-oral examinations. 
Conversely, the audit training did not improve the recording of other information, such 
as soft tissue findings and supervisor’s approval of treatment plan. However, the author 
argued that the failure to record such information was not a reflection of the failure to 
conduct a procedure. It was concluded from the study that audit training could 
effectively improve the dental record-keeping in a university setting. Nevertheless, the 
persistence of missing information on the records post-intervention signified the need 




In 2012, Dosumu et al. conducted a retrospective study to evaluate the record keeping 
of undergraduate dental students in Ibadan, Nigeria.  This retrospective study examined 
the patients’ records over a six-month period from January 2006 to June 2006. The 
recent documentation from the outpatient clinic was audited and the retrieved data 
were scored according to the CRABEL score, modified to suit dental records 
requirements. The criteria included demographic data, medical and dental history, 
medications, examination findings, diagnosis, treatment plan, the procedure 
performed, the presence of the signature of student and supervisor, and the name of 
the department that provided treatment. Based on the audit of 318 files, all criteria 
reached a score ranging between 65% and 90%, except for the criteria “consent” as this 
was not recorded in the audited documents. The authors explained that the low 
percentage of reported “consent” was due to written consent only being obtained for 
surgical treatment. In addition, the authors also claimed their study was superior to 
Pessian and Beckett's (2004) as the audit session was supervised. No intervention was 
done in the study and there was variation of record-keeping practices among the 
students. To overcome these variations, a standard protocol or guideline should be 
developed to ensure the completeness of record-keeping in the future.  
 
In 2017, King et al. evaluated the record-keeping by dentists in the Restorative 
Department in Morriston Hospital, Swansea and students enrolled in the Endodontic 
Master of Science (MSc) course at The University of  Warwick, United Kingdom. A total 
of 60 records (50 from the dentists and 10 from the students) were retrospectively 
evaluated according to the European Society of Endodontology (ESE) 2006 guidelines. 
In the study, every criterion was recorded as “yes”, “not recorded” or “not applicable 
to the patient’s treatment”. After the first audit, an intervention was developed 
comprising a record-keeping template, departmental guidelines for endodontic record-
keeping and education in endodontic record keeping for department staff and the MSc 
students. One year after the intervention was implemented, a second audit was 
performed using similar methodology and sample size. In the first audit, both the 
dentists and the students showed the lowest compliance with the criterion regarding 




reference point, and the volume of irrigation. The findings of the second audit 
demonstrated some improvements but patient consent, working length reference 
point, and volume of irrigation were still below 50% compliance level. Only 17 out of 50 
case notes from the dentists (34%) implemented the record-keeping template while 
100% of the students used the template. Informed consent was the main area that was 
misreported in the study. This finding suggest that the recording of information 
remained inadequate despite the intervention. This issue needs to be dealt with 
urgently, considering the importance of informed consent in the dental practice for 
dento-legal purposes and the decision-making of both the patients and the 
practitioners.  
 
In conclusion, the findings of the studies mentioned above highlight the importance of 
record-keeping to maintain good patient care. There was some missing information 
from the records but this improved with the introduction of an intervention. Close 
supervision and detailing of records by the supervisors contributed to the completeness 
of record-keeping by the undergraduate dental students. The situation was different for 
post-graduate students and general dentists, where close supervision may not be 
available. The primary purpose of the audits was not to identify the weaknesses in a 
dental institution but to evaluate the quality of teaching at both the undergraduate and 
postgraduate levels. In addition to preparing the students to work independently when 
they are in the working environment, the audits also aimed to ensure good 
documentation by the clinicians, to prevent potential problems in the future. 
 
1.2.2 Audit of dental record in the general practice 
McFall et al. (1998) evaluated 2488 records from 36 general dental practitioners over 5 
years in North Carolina. The aim of the study was to evaluate the entry of periodontal 
data into patients’ records, using fourteen diagnostic criteria for periodontal disease, 
including the gingival condition and bleeding on probing. Each condition was 
categorized into “recorded at the most recent examination”, “recorded at least once in 




the last five years”. The results of the study revealed that most of the periodontal 
conditions were recorded in the last five years with a low percentage being recorded 
during the most recent visit. The most frequently recorded conditions for the timelines 
were gingival bleeding, calculus formation, and probing depths. Just over 16 % of the 
records had a periodontal diagnosis, while 35.9% contained a treatment plan together 
with the periodontal therapy. There was a tendency for practitioners not to record the 
periodontal diagnosis, while the treatment plan was well-documented. It was 
concluded that most records contained insufficient information to describe the 
periodontal health of a patient. Furthermore, the prevalence of periodontal disease 
found in the records were not in accordance with the epidemiological findings within 
the same territory. 
 
Rasmusson et al. (1994) audited five records from 96 dentists/specialists who were 
randomly selected from one supervising region in Sweden. Every 60th practitioner 
registered with the National Boards of Health and Welfare was asked to submit five 
records of their patients with the selection based on patients born on the 3rd, 14th, 20th, 
25th or 27th day in a month. The records were then evaluated according to the standards 
applied by the National Board of Health and Welfare (SOSFS 1989:50) which consisted 
of a total of 22 audit criteria. The method used to score the audit was, however, not 
mentioned in the study. Based on the results, demographic information, radiographic 
examination, and dental materials were the items most frequently recorded, 
constituting more than 90% of the total records. On the other hand, the estimated cost, 
prognosis, and signature on the record were the least reported items. It was highlighted 
that 40% of the records were not compliant with the rules set up by the authority. In 
addition, the study observed better record entry among the specialists compared to the 
general dentists, especially concerning the document status, diagnosis, and treatment 
plan. Such finding could be due to the further training received by the specialists and 
the fact that they were responsible for more complicated cases which required better 
documentation. Further, there was a risk of selection bias in the study as the patients’ 
records were chosen by the dentists themselves. Given the freedom to choose any 




audit process. Even though the criteria for record selection were clearly stated, there 
was still a possibility that the dentist chose a better record in cases where more than 
one patient was born on the same date.  
 
Another study (Helminen et al. 1998) was done to evaluate dental records in Vantaa, 
Finland. The study assessed the quality of record-keeping in a public oral-health clinic 
with regards to demographic characteristics of the dentist. The records were obtained 
from patients who were examined in 1994 and born between 1966 and 1971. This 
approach was adopted to ensure the homogeneity of the selection process of patients. 
A total of 239 subjects including 4 to 5 cases per dentist were randomly selected to 
represent the daily record-keeping practice in the public oral health service. The oral 
health record form was used as the standard for evaluation and “yes” or “no” score was 
used due to its straightforward approach. The results revealed that dentists recorded 
patient details such as patient’s name and date of birth in 90% of cases, but less than 
20% recorded the soft tissues findings and check-up intervals. In terms of the 
characteristics of the dentists, females and those younger than 37 were shown to take 
more complete records. 
 
In United Kingdom, a study (Morgan 2001) audited 470 dental records in patients whose 
dental treatment was funded by the National Health System (NHS) or private 
organisations. The authors used the General Dental Practitioner (UK) guidelines for 
record-keeping as their reference. Information highlighted in the guidelines included 
patient complaint, medical and dental history, examination, management plan, and 
patient’s consent. The authors audited records from 47 general dentists who were 
entering the quality assurance program of a private capitation scheme. In this scheme, 
the patients were required to pay a certain fixed amount every month to cover their 
dental needs. Based on the audit, the most reported items were tooth charting, medical 
history, and soft tissue findings, while the lowest reported items were diagnosis and 
treatment plan. The study demonstrated the tendency of more experienced dentists to 




addition, the study found that record-keeping practice fell below the recognised 
standards and those records from NHS-funded patients were significantly poorer as 
compared to the records of the privately funded patients. 
 
All audit studies reviewed here showed different method especially in choosing 
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1.3 Method for auditing the dental record 
Standard criteria are essential for auditing clinical records as these establish what 
should have been written in the records. Furthermore, the criteria ensure an efficient 
audit process and prevent any disagreement if the audit is performed by more than one 
auditor. Moreover, a uniformity of the audit results could be achieved which allows an 
easy interpretation and reporting of the findings. In addition to the audit criteria, the 
scoring system is also an important tool in performing an audit. Various scoring systems 
have been introduced in the existing literature, in which the audit can be based on 
subjective argument or straightforward ‘yes’ or ‘no’ scoring system. In addition to this, 
some numbering systems have been employed to improve the objectivity of the result 
and clearly highlight the areas that need more attention. 
 
1.3.1 Selection of audit criteria 
Different audit criteria have been employed by the studies mentioned when auditing 
patients’ records. It is important to have a standard set of criteria. These criteria can be 
based on the nationally recognized standard or specific criteria which have been 
proposed by a group of researchers (García et al. 2008).  
 
With regards to the development of systematic audit criteria, Fraser et al. (1997) 
highlighted several important steps, including selection of the topic, identification of 
key elements of care, focused literature reviews, prioritization of the criteria, and peer 
review. According to the authors, it is fundamental to support criteria used for an audit 
with research evidence to ensure improvement of patient care (Fraser et.al 1997) 
 
In 2002, Hearnshaw and colleagues investigated the selection of the review criteria for 
a clinical audit in the quality improvement activities in NHS of England and Wales. In 
this study, a questionnaire known as the Audit Criteria Questionnaire (ACQ) was used 
to evaluate the method of selecting audit criteria. The questionnaire was distributed to 




respondents claimed that they used research literature in determining audit criteria, 
while the rest did not reference any literature. Out of those who reviewed the research 
literature, only 1% used systematic reviews to identify the criteria. The authors 
highlighted that high-quality evidence was rarely used to select the audit criteria, 
presumably due to lack of skills in performing the literature review. This limitation could 
be overcome by using the national audit criteria. Hearnshaw et al. (2002) reported that 
creating a practical and easy-to-apply review would be more achievable than 
developing criteria in a complicated and evidence-based manner, as the latter could 
cause more non-compliance of the records with the audit. As a result, the record-
keeping would be ineffective and the adherence to the criteria would be low. Moreover, 
by creating a set of simple criteria would increase the effectiveness of record-keeping 
practice (Jamtvedt et al. 2006).  
 
Simple and minimal criteria may improve the outcome of the audit as these may be 
easier to use. As mentioned earlier, the audit is primarily intended to improve the 
patient care and without implementing any changes learnt from the audit, it may not 
serve its primary purpose.  
 
1.3.2 Scales for record auditing 
Different scales have been used to assess the performance of record-keeping. 
Categories such as “excellent”, “good”, “fair”, and “poor” or “yes” and “no” have been 
used in several studies to audit the record. In addition, some studies used numerical 
scoring, ranging from 0 to 100, to reflect how well the clinicians follow the standard 
criteria for record-keeping (Donabedian 1966). 
 
Swart and Kuhn (2015) audited pre-operative documentation according to the pre-
operative anaesthetic record. In this study, the authors used three categories, namely 
“yes-complete”, “yes-incomplete”, and “no reported item”. Alternatively, the Dental 




of dentists and dental specialists with practice standards (Dental Council of New 
Zealand 1994). The same approach was used by the Department of Health, Social 
Services, and Public Safety (DHSSPS) in Northern Ireland. The department applied a 
standard of auditing in an acute hospital setting that had been published by the Royal 
College of Physician in London as the reference for DHSSPS audit report. The scoring 
system consisted of “yes”, “no”, and “not reported” (Flanagan, Kerr and McDonald, 
2015). The approach of “yes” and “no” was direct and straightforward in nature with a 
“yes” given for a specific criterion recorded and vice versa. To further improve the  “yes” 
or “no” approach, some authors suggested using “yes-complete” and “yes-incomplete” 
for any statement falling in between the categories (Swart and Kuhn 2015). 
 
Whilst the “yes” or “no” approach has been used in several studies (Brown et al. 1994; 
Helminen et al. 1998; Morgan, 2001; Chong et al. 2014) , some authors chose to use a 
scoring system in the form of numbers to audit the record. CRABEL  score was one of 
the scoring system used in dental audit, but it was modified accordingly (Pessian and 
Beckett 2004; Dosumu et al. 2012) . Furthermore, another scoring system known as the 
Surgical Hospital Audit of Record-Keeping (SHARK) was introduced by Grewal in 2013 to 
evaluate hospital record-keeping, particularly at the surgical units. The score was based 
on three categories which gave rise to a cumulative total of 45 points (Grewal 2013). 
On the other hand, the Surgical Tool for Auditing Records (STAR) method (Tuffaha et al. 
2012) was another scoring system used to assess six different categories with a total of 
50 marks.  
 
The CRABEL and STAR methods similarly provide every record with a full mark before 
deducting the points for any error or missing data found. Such recording system allows 
easy and objective interpretation as the outcomes are presented as percentages. 
Nevertheless, confusion could still arise for any recorded statement which was 
incomplete since the decision on how many marks to be deducted could be difficult.  
However, both methods can be used for auditing as each have their own strengths and 




Even when a numbering score or a yes/no response is not used, the audit still should be 
able to identify weakness in record keeping and improve the practice in the future. 
 
1.4 Crown lengthening surgery 
The reviewed studies on record keeping mostly involved auditing of clinical records in 
general practice, except for one study by King et al. (2017) which specifically audited 
the record for endodontic procedure. To the knowledge of author, no audit has been 
specifically done to evaluate record-keeping for periodontal surgery. The audit 
conducted by  McFall et al. (1988) was mainly focused on the periodontal findings in 
general dentists records. Meanwhile, an Australian study by Brown et al. (1994) 
evaluated the accuracy of periodontal information recorded by general dentists who 
employed a hygienist versus those who did not.  
 
Surgical procedures require detailed attention and proper recording of all-important 
information. Specialists who perform surgical procedures are expected to keep better 
patients’ records compared to general dentists. This assumption has been proven to be 
true by Rasmusson and co-workers in 1994. The authors showed higher accuracy of the 
record keeping by specialists compared to general dentists. This finding could be due to 
intensive training received during the specialty study. Moreover, it was claimed that 
some specialists had a secretary to assist them in dictating information into the record. 
Similarly, King and colleagues (2017) showed that those involved in specialist training 
demonstrated better performance than general dentists in record-keeping. 
 
Crown lengthening surgery is a periodontal surgical procedure that is routinely 
performed in specialist clinic. Crown lengthening is defined as a surgical procedure 
which increases the supra-gingival tooth structure for the restorative or aesthetic 
purposes, by apically positioning the gingival margin, removing the supporting bone or 
both (American Academy of Periodontology 2001). The presence of a short clinical 




exposure of tooth structure. By having a short clinical crown, the restorative margin 
may violate the biologic width. The biologic width or supracrestal attached tissue 
represents the distance between the gingival margin and the bone crest. The average 
dimension of this dento-gingival area is 2.04 mm which consists of 1.07 mm of 
connective tissue attachment and 0.97 mm of epithelial attachment (Gargiulo et al. 
1961). If the restorative margin is placed near to the bone crest, inflammation could be 
induced, which may subsequently lead to bone loss (Marzadori et al. 2018).  
 
Crown lengthening procedures require coordination between the restorative dentist 
and the periodontist. The distance between the bone crest and the future restoration 
margin must be carefully evaluated. Therefore, it is crucial to ensure that the distance 
is adequate to avoid future complications. Crown lengthening surgery typically employs 
apically-positioned flaps, with or without osseous resection. By doing so, the amount of 
exposed tooth structure should be adequate for future restoration and at the same time 
respect the biologic width. The amount of bone that should be removed is based on the 
required tooth structure length for restorative purpose (Pilalas et al. 2016).  
 
1.4.1 Recording crown lengthening surgery 
In 1992, Bragger et al.  performed crown lengthening surgery with osteotomy up to 
3mm from the anticipated crown margin. The participants involved were between 20 
and 81 years of age. In this study, crown lengthening surgery was conducted to gain 
access to the crown preparation margin. The parameters of the study were plaque index 
(Silness and LöE 1964), gingival index (Löe and Silness 1963), probing depth, attachment 
level, and the distance between a stent and the free gingival margin. The study did not 
report about any specific flap closure technique but mentioned that chlorhexidine 
mouthwash was given to the patient for two weeks. Post-operative observation was 
performed after six weeks and the final observation was done after six months. After 
six months of observation, there were no changes in the free gingival margin position 
in 38% of teeth. However, 29% had an apical displacement and 33% had a coronal 




consent from patients but did not specify whether the consent was obtained for the 
study or the surgery (Bragger et al. 1992).  
 
In comparison to the 6-month evaluation by Bragger et. al in 1992, Pontoriero and 
colleagues 2001 evaluated tissue conditions after crown lengthening surgery for a total 
of 12 months. The mean age of patients was 40.5 years and the purpose of the surgery 
was to retain the teeth with a sufficient tooth structure for future restoration. The 
clinical parameters reported were similar with Bragger et al. 1992 with the tissue 
biotype included as an additional clinical parameter. Furthermore, the surgical 
technique for this study was reported, which include an apically positioned flap with 
osseous resection and root-planing of associated tooth surface. According to the 
authors, this technique could prevent the formation of new attachment following the 
surgery. In addition, periodontal dressing and suturing were mentioned in the study, 
with suture removal performed 10 days after the surgery. There was no reported 
duration for healing prior to restoration but the study observed the tissue condition 3-
monthly up to one year. The key finding from the observation was the coronal 
displacement of gingiva in the tooth with thick biotype (Pontoriero and Carnevale 
2001).  
 
Another study conducted by Lanning et al. (2003), evaluated the changes of periodontal 
tissue after crown lengthening surgery. The study mainly focused on teeth with 
insufficient supra-crestal tooth structure for future prosthodontic restoration. Teeth 
with subgingival caries were also included. The patients were in the age range of 28 to 
72 years with a mean age of 39 years. Similar to Bragger et. al (1992), and Pontoriero 
and Carnevale (2001), this study recorded all periodontal parameters prior to the 
surgical treatment, which included plaque and gingival index, attachment levels, 
probing depths, and free gingival margin position. In addition, the author recorded the 
medical and dental histories and other related intra-oral examinations prior to surgery. 
The same surgical technique was applied which involved apically positioned flap and 




intended prosthetic margin. Post-operatively, the study discussed suturing, prescription 
of non-steroidal anti-inflammatory drugs (NSAIDs) and the use of 2-week chlorhexidine 
mouthwash.  Prosthetic treatment was started six weeks after surgery and the patients 
were monitored up to six months. In contrast with the two earlier studies (Bragger et 
al. 1992; Pontoriero and Carnevale 2001), there was no evidence of any coronal or 
apical displacement of tissue as the free gingival margin was stable between three and 
six months. Overall, the authors highlighted the importance of close monitoring of the 
periodontium during the healing period and suggested that fixed restorative treatment 
could be performed three months post-surgery. Compared to others, this study 
reported more information regarding the surgery and its post-operative care (Lanning 
et al. 2003).  
 
A more recent study (Arora et al. 2012) also evaluated the periodontal tissue condition 
after crown lengthening surgery. In addition, the authors intended to identify the 
factor(s) influencing the displacement of the gingival margin. This study provided more 
detailed inclusion and exclusion criteria. Ineligible participants for the surgery were 
eliminated at the beginning of the study. The recorded periodontal parameters were 
similar to other studies with additional information of direct bone level measurement 
via transgingival probing being recorded. The surgical technique was explained; full 
thickness mucoperiosteal flap, bone resection, and root planing. However, the study 
did not clarify the exact measurement of resected bone. After the surgery, suture 
placement was reported and the patient was given post-op instructions, but neither 
chlorhexidine mouthwash nor post-op analgesic was mentioned. The follow-up session 
began after one week with suture removal and oral hygiene reinforcement. The 
periodontal parameters were re-measured at three and six months. The authors 
concluded that there was tissue rebound at three and six months. In addition, tissue 
rebound was more common in teeth surrounded with thick gingival biotypes. Generally, 
the reported information in this study was completer and more allowed the evaluation 





The reviewed studies shared some similarities, such as the importance of the 
examination of periodontal parameters. The studies were conducted to assess tissue 
changes after the surgery, and therefore the recorded information was crucial for the 
end results. Reasons for crown lengthening surgery were also mentioned in every study, 
which include exposure of inadequate supragingival tooth structure for future 
restoration and teeth with subgingival caries and fractures. Other than that, the 
particulars of patients were reported to ensure that non-suitable patients were 
excluded at the beginning of study. Some aspects of reporting such as suture materials, 
dressing materials and post-operative care also included, but it was minimal. It is true 
that those studies were not intended for the record keeping purposes, however, it gives 
some indications on what should be included as the criteria for audit purposes. This is 
because, currently there are no standards or guidelines of record keeping for such 
surgery, thus the information on surgery related in the literature can be used for the 
development of the criteria. Table 2 summarizes crown lengthening surgery and the 




Table 2. Summary of studies reporting on crown lengthening surgery 




Indications for surgery Parameters 
recorded 




Duration of review 
appointment/ observation 









• Plaque index 
• Gingival index 
• Distant from 
splint to free 
gingival margin 
• Distant from 
splint to the 
base of pocket 
• Apically positioned 
flap and >3 mm 
osseous resection 
• Close flap closure 








• 6 weeks and 6 months 
• Changes in free gingival 
margin 
• 38% no changes 
• 29% apical displacement 
1-4 mm 








• Insufficient amount 
of supra-gingival 
tooth structure 
• Deep subgingival 
lesion (caries/ 
fracture) 
• Plaque index 
• Gingival index 
• Position of 
gingival margin 
• Probing depth 
• Attachment level 
• Apically positioned 
flap with osseous 
resection and 
recontouring 
• Denude root surface 
Not 
Reported 
• Sutures removed 10 days 
after surgery 
• Re-examination at 1, 3, 6, 
9 and 12 months  









Indications for surgery Parameters 
recorded 




Duration of review 
appointment/ observation 
recorded during review 
 • Tissue biotype-
thin/ thick 
• Periodontal dressing 
applied 
 









• Access for 
subgingival caries, 
tooth fracture or 
previous prosthetic 
margins 




• Plaque index 
• Gingival index 
• Distant from 
stent to free 
gingival margin 
• Attachment level 
• Probing depth  
• Bone level 
• Apically positioned 
flap with osseous 
resection and 
recontouring 
• Flap repositioned 
and sutured 
• Patients prescribed 
with NSAIDs and 
chlorhexidine 






• Re-examination at 3 and 6 
months 
• 3 mm gain of coronal 
tooth structure  
• Consistent margin 
between 3 and 6 months 
• Clinicians should closely 
monitor of the 
periodontium to assess 
the maturation and 








Indications for surgery Parameters 
recorded 




Duration of review 
appointment/ observation 
recorded during review 












• Extensive caries or 
tooth fracture 
• Plaque index 
• Gingival index 




• Free gingival 
margin to the 
stent 
• Apical positioned flap 
and osseous 
resection 
• Root planing, 
suturing at or apical 
to anticipated crown 
margin after suturing 




• Recall 1 week for suture 
removal  
• Re-examination at 3 and 6 
months 
• Tissue rebound on 3 
months and 6 months 





1.5 Patient satisfaction  
1.5.1 Concept of patient satisfaction 
As with all other health care services, patient satisfaction is one of the important 
outcomes of dental care. It is a valid goal to ensure high quality health care.  A clinical 
outcome of high quality is reflected by the compliance of patients with every recall 
appointment, which is dependent on patient satisfaction. In other words, high-quality 
patient care cannot be achieved unless the patient is satisfied with the care provided 
(Patrick et al. 2011).  
 
Patient satisfaction is one of the aspects of patient-centred outcomes or patient-related 
outcomes. Patient-related outcome refers to “any report of the status of a patient’s 
health condition that comes directly from the patient, without interpretation of the 
response by a clinician or anyone else” (U.S. Department of Health and Human Services 
FDA Center for Drug Evaluation and Research et al. 2006). In the context of dental care, 
such definition includes patient satisfaction after dental treatment other than the 
reporting of symptoms, such as oral discomfort, difficulty in eating, and impact on daily 
function (McGuire et al. 2014). These outcomes are always reported directly by patients 
without any interference from practitioners. However, the satisfaction of patients may 
differ from the perception of the practitioners. For instance, dentists still receive 
complaints from their patients due to dissatisfaction with the provided treatment 
although the dentists perceive the completed treatment as successful (Lee et al. 2002). 
 
Therefore, patient satisfaction is a subjective measure which involves the patient 
response to the treatment, which is inevitably affected by their anxiety, pain, and 
insight during the treatment (McGuire et al. 2014). Despite patient satisfaction being 
closely related to the treatment received by them, this measurement is entirely 
dependent on the patients themselves without any standard available due to the 
complexity and the multi-dimensional features of the concept of satisfaction (Lee et al. 




patient file and gain an insight into their satisfaction towards the dental treatment they 
had received.  
 
1.5.2 Patient satisfaction with periodontal surgery 
Patient satisfaction and perceptions of periodontal treatment, including periodontal 
surgery is one of the outcomes considered in the current study. To the knowledge of 
the author, there are no published studies on patient satisfaction towards crown 
lengthening surgery. Most reports on crown lengthening have focused on the 
periodontal and restorative outcomes. In addition, as highlighted earlier, the post-
surgical healing interval prior to tooth restoration was the main outcome measure for 
many studies. As indicated by Dentino et al. (2013), periodontal surgery includes a wide 
range of procedures, such as access surgery and resective/regenerative procedures. 
This section will outline some studies that have evaluated patient satisfaction and 
perception of periodontal surgery.  
 
One study (Ribeiro et al. 2011) evaluated patient perception of minimally invasive 
treatments, namely minimally invasive surgical treatment (MIST) and minimally invasive 
non-surgical treatment (MINST). In this study, two treatment modalities were 
compared according to clinical and patient-reported outcomes. Both groups of patients 
received a questionnaire regarding pain and discomfort during treatment process. The 
patients’ perception was evaluated using a 100 mm-horizontal visual analogue scale 
(VAS) with each end being anchored with the categories “none” and “extreme”. 
Additionally, the patients were instructed to report the amount of analgesic medication 
taken after the procedure. Other than pain, the other criteria evaluated in the same 
manner included the extent of discomfort, root hypersensitivity, oedema, hematoma, 
high fever, and interference of daily activities during the first post-therapy week. After 
6 months, the patients were given a questionnaire to rate their satisfaction with the 
treatment received. The evaluation was based on the aesthetic appearance of their 
teeth whereby the patients were asked to choose one of the following; “very satisfied”, 




requested to complete a VAS score for improvements in gingival bleeding, redness, 
gingival oedema, and hygiene ability. Based on the results of the study, there were no 
significant differences between the groups for extent of discomfort/pain experienced 
during therapy. The same result was observed for the other measured parameters. 
Moreover, the survey showed that more than 90% of participants in both groups were 
“very satisfied” with their treatment. The remaining 10% chose “satisfied” and none of 
the patients selected the options “neutral”, “moderately satisfied”, or “unsatisfied”. In 
terms of the gingival condition and the hygiene ability, the improvements for all aspects 
were similarly very satisfactory with no significant differences between the treatment 
groups (Ribeiro et al. 2011). Despite the results of high satisfaction following the 
treatments, this study only focused on anterior teeth and the minimally invasive 
approach. In view of the limited type of treatment modalities and the type of teeth 
involved, the findings of the study might not be applicable to more invasive treatments 
and treatment of posterior teeth.  
 
Another study (Mahajan et al. 2007) was conducted to assess patient satisfaction with 
two types of periodontal plastic surgeries. This study focused on aesthetic appearance 
after a grafting procedure, which was done to cover root exposure. Fourteen patients 
were divided into two groups: coronally positioned flap (CPF) with acellular dermal 
matrix (ADM) graft as a test group; and coronally advanced flap only as a control group. 
In addition to clinical outcomes, this study also evaluated patient satisfaction after the 
procedure. The patients were questioned about their satisfaction with the following: 
degree of root coverage; relief from hypersensitivity; colour, shape and contour of 
gingivae; pain and discomfort associated with the surgical procedure, and discomfort 
experienced with surgical duration and operator handling. Post-surgery, patient also 
asked to give their perception on post-surgical complications such as pain, swelling, and 
postoperative complications and lastly, the cost-effectiveness, for which patients were 
asked whether the treatment justified the time and money spent. The satisfaction 
survey was completed using a three-point scale (“fully satisfied” equals to 3 points; 
“satisfied” equals to 2 points; and “unsatisfied” equals to 1 point) after 6 months of the 




satisfaction level. Statistical differences were only observed regarding comfort during 
and after the procedure and the cost-effectiveness, for which the CPF group had higher 
scores than the combination of CPF and ADM group. The extra time taken to fix the 
graft led to increased discomfort for the patients, even though it was deemed 
insignificant from the author’s point of view. Such finding implied that patient 
satisfaction is indeed subjective and varies among individuals. In addition, the study 
revealed that the use of a grafting method versus a non-grafting method is debatable 
as the former is more time-consuming. The satisfaction survey could yield a more 
comparable result if the comparison was done for patient groups receiving different 
grafting materials, for example, autograft versus xenograft.  
 
Patient perception also analysed by Tonetti et al. in 2004. This multicentre study 
evaluated patient satisfaction towards two procedures, namely Papillary preservation 
flap only and Papillary preservation flap with enamel matrix derivatives (EMD). The 
treatment was allocated to anterior and premolar teeth that had > 3 mm deep vertical 
bone defects in the interdental area. Patient satisfaction following the surgery was 
examined at three time points, immediately after the surgery, one week later and one 
year after surgery. Immediately after surgery, patients were asked to complete a 
questionnaire, based on a 100 mm horizontal VAS. The questionnaire asked about the 
hardship of the procedure and the presence/intensity of pain or discomfort. After a 
week, the patients were asked to return for the review and suture removal, during 
which the patients were questioned again about their experience of discomfort, pain, 
root sensitivity, and interference with daily activity. Upon examining the post-surgical 
perception of the patients, it was revealed that half of the samples from both groups 
reported pain after surgery. The intensity of pain according to the VAS score was around 
30 for both groups, with the score of the control group being slightly higher than the 
test group. The differences however, were not significant. One week after the surgery, 
29.5% of the test patients and 23.8% of the controls reported that the procedure had 
an impact on their daily activities. After a year, there was a significant improvement i.e. 
VAS score above 50, compared with baseline in terms of chewing comfort, aesthetic 




improvement in terms of speaking ability. Based on the results, a relatively high patient 
satisfaction towards the treatment was reported in this study, whereby the VAS score 
for overall satisfaction was 87 and 85 for the test group and the control group, 
respectively. Nevertheless, no significant differences were observed between the two 
groups. The assessment in this study was comprehensive as the authors considered 
patients perception at three different time-points. In addition, both groups received 
almost identical surgical procedures despite the placement of graft material in the test 
group. The findings also revealed no significant differences in terms of patient 
satisfaction and perception towards the surgical technique. The questionnaire was 
developed according to the patients’ responses but according to possible advantages 
identified by the authors. Such design could potentially lead to bias as actual 
perceptions might not be assessed in the questionnaire. Despite this limitation, the 
study highlighted the importance of gaining the perspective of patients rather than only 
having clinicians collect information for their own benefit. 
 
Rather than collecting information on the patient satisfaction towards the periodontal 
treatment, Lee et al. (2002) compared patient expectations before periodontal surgery 
and their satisfaction level after surgery. This study was performed in two private 
practices in Korea and involved 33 patients with chronic periodontitis who required 
periodontal surgery. Patients were asked about their expectations before the surgery 
and were asked similar questions again three months post-surgery. The study employed 
a self-developed questionnaire which consisted of 16 questions under 5 subcategories: 
patients’ expectation towards treatment (8 questions), pain and dental fear (2 
questions), time factors (2 questions), cost and money factors (2 questions), and 
knowledge of the disease and oral hygiene (2 questions). A 4-point Likert scale format 
(strongly agree, agree, disagree, and strongly disagree) was used to measure every 
response.  Based on the results, there was a statistically non-significant decrease of the 
mean satisfaction score from 2.65 prior to the surgery to 2.60 after the surgery. On the 
other hand, there was also a significant increase in pain and dental fear (2.06 to 2.56) 
and money factors (2.24 to 2.68) and a significant decrease in the mean score of 




and oral hygiene (3.60 to 3.12). The increase in mean score indicated a low expectation, 
while the decrease in score signified the expectations of the patients were higher than 
their actual experience. However, in this study, the results regarding the patient 
satisfaction could not be generalized as the study only constituted a small population. 
The response received from the patients reflected a need for improvement in view of 
the gap between the patients’ expectation and their perception towards the actual 
experience of the treatment. In addition, it emphasized the importance of proper 
explanation of a disease pattern, its treatment, and the associated complications. 
 
A study in Norway (Fardal et al. 2002) was performed to evaluate patient perceptions 
of periodontal surgery. This study focused on the evaluation of pain and discomfort 
related to the surgical procedure. The surgical procedure was performed on patients 
with moderate and severe chronic periodontitis, which were refractory to non-surgical 
scaling and root planing. A total of 150 patients were involved in the study and the 
questionnaire related to their perception was distributed three months after the 
surgery. The questionnaire consisted of three parts. The first part was the patient 
perception of the experience during the examination, radiographs, scaling and root 
planing, administration of local anaesthesia, and periodontal surgery. A 10 cm VAS scale 
was used with the anchors for each end being designated as “none” and “extreme”. The 
second part examined the patients’ perception of post-surgical experience using a 
questionnaire to determine the days of pain and the days of absence from work due to 
surgery. The options given were one day, seven days, and more than seven days. The 
final part of the investigation asked the patients to compare the periodontal surgery 
with other restorative treatments, such as restorations, crown and bridge therapy, or 
previous surgery received in other practices. In this questionnaire, the answer options 
were “less than”, “equal to”, and “worse than”. The first part of survey indicated that 
patients experienced the greatest discomfort during the administration of anaesthesia 
in the maxillary anterior (mean 18.70) while recording radiographs (mean 0.68) caused 
the least discomfort to the patients. Furthermore, the surgery itself induced less 
discomfort compared to scaling and root planing. For the second part, only 29 patients 




for two to three days. Only 15% of the respondents took painkillers, while the rest did 
not need any medication after surgery. The last section of the questionnaire reported 
that 97 % of the patients perceived periodontal treatment to cause no more discomfort 
than any other dental treatment. Similarly, VAS score was used to evaluate the patients’ 
perception. However, this score was focused more on pain and discomfort during the 
periodontal surgery. Additionally, post-operative discomfort and swelling were asked. 
In these questions, patients have to choose the answer options of “less than 1 day, 1 
day to 7 days, and 7 days or more”. The study demonstrated that patients’ perception 
could be effectively measured by different methods, including the VAS and the self-
developed questionnaire. Since VAS mainly evaluated the pain and discomfort, 
administration of a questionnaire related to the treatment would allow the 
practitioners to obtain an idea on how patients perceived the surgery and how they 
coped with the post-operative care. 
 
Currently, the patient satisfaction survey was done in several areas of periodontal 
surgery. This include non-surgical and surgical debridement (Fardal et al. 2002; Lee et 
al. 2002; Ribeiro et al. 2011), regenerative technique (Tonetti et al. 2004) and 
mucogingival surgery (Mahajan et al. 2007). Currently there is no published satisfaction 
study for CLS. This study will provide a baseline information on satisfaction towards 
such procedure. Other than that, some satisfaction survey was performed in private 
practice (Fardal et al. 2002; Lee et al. 2002; Tonetti et al. 2004), while In university-
based study (Ribeiro et al. 2011; Mahajan et al. 2007), the procedure was performed by 
specialist.However, in this study, almost 100% of the CLS procedure was performed by 
the postgraduate students.  
 
1.5.3 Methods to evaluate perception and satisfaction 
There are different methods to measure patient perception and satisfaction, such as 





VAS has been widely used to evaluate the pain and discomfort experienced by an 
individual, including pain of a dental origin (Seymour et al. 1983). According to Bennett 
et al. (1991), VAS is helpful in quantifying how patients perceive the outcomes of 
periodontal treatment. VAS is an instrument that measures the characteristic of a 
certain value, which is believed to be not easily examined and subjective in nature. For 
example, the pain experienced by patients could be mild, moderate or severe. However, 
the amount of pain could not be objectively measured as the pain threshold of each 
individual is different. When responding to VAS variables, respondents specify the 
extent to which they agree to a statement by indicating a position along a continuous 
line between two end-points (Burkhardt et al. 2015). The ability of this instrument to 
measure an outcome in a subjective manner makes it suitable for the evaluation of 
periodontal treatment outcome, especially surgical treatment. Furthermore, it has 
been shown that VAS is easy to be administered and reliable (Seymour et al. 1983). 
 
Figure 1. Example of Visual Analog Scale. Adapted from Haefeli and Elfering (2006). Pain assessment. 
European Spine Journal, 15(SUPPL. 1), 17–24.  
 
While VAS is more often used to determine the level of pain and discomfort (Allen and 
Seaman, 2007), the Likert-scale is another tool available to measure the level of patient 
satisfaction. A typical Likert scale contains a 5- or 7-point ordinal scale, which is used by 
the respondents to rate the degree to which they agree or disagree with a statement. 
There is no wrong way to develop a Likert scale but there should be at least 5 categories 
of responses (Allen and Seaman 2007). This type of scale allows the responses to be 
rated or ranked accordingly. Unlike VAS, the distance between the responses is not 
linear. Thus, the differences between “very satisfied”, “satisfied”, and “neutral” on a 
Likert scale are not necessarily equal (Sullivan and Artino 2013). The responses are more 
objective compared to the VAS as the respondents are required to choose the answer 




number of responses as well. According to Friedman and Friedman (1986), the use of a 
small scale, such as a 3-point scale should be avoided when working on the individual 
rating scale because this could lead to the loss of important information. On the 
contrary, if the rating scale contains too many possible responses, the variability would 
be increased but the accuracy would be decreased. It has been stated that a 5-point to 
11-point scale is optimal (Friedman and Friedman 1986).  
 
Table 3. Example of responses and scores in 5-point Likert scale 
Scale 1 2 3 4 5 
Responses Never Seldom Sometimes Often Always 
Strongly 
Agree 
Agree Neutral Disagree Strongly 
Disagree 
 
Likert and VAS scales provide a similar range of measurement with the minimal score 
on one end and the maximum score on the other end. The Likert scale provides a more 
objective measurement. However, in some cases, patients rating on perception may not 
available in the scale provided, which reduces the accuracy of measurement. In 
contrast, VAS employs a horizontal line with an accurate 100 mm measurement, which 
provides a quantifiable numerical outcome since the investigator measures the position 
of the marked line on the scale. Nevertheless, the exact feeling of a patient could not 
be determined if the investigator were to depend solely on the scale. For example, there 
is no clear indication of where a respondent should mark the line if the pain or 
discomfort experienced is mild. The self-interpretation by the patients might be 
inaccurate especially if the score is in the middle range, for instance, moderate pain.  
 
Studies included in the literature review for this study, demonstrated variability in terms 
of the used tools. Most of the studies related to the patients’ perception employed VAS 
score to measure the pain and discomfort (Fardal et al.2002; Tonetti et al. 2004; Ribeiro 




satisfaction towards the treatment, used self-developed questionnaire or Likert-Scale 
format (Lee et al. 2002; Mahajan et al. 2007; Ribeiro et al. 2011). The two different 
scales were only found together in one study (Ribeiro et.al. 2011).  
 
This literature review also showed that patient satisfaction was commonly assessed 
immediately after the surgery, after 6 months, and after a year (Tonetti et al. 2004). 
While the short-term evaluation has been well-documented, the long-term perception 
and patient satisfaction remain unknown. Essentially, the treatment outcome could 
either contradict the surgical therapy expected outcome or benefit the patients 




The current literature suggests that the current practice of record-keeping is 
inadequate. In some studies, record-keeping practice was not up to the expected 
standard even after an intervention. However, the records kept by the specialists and 
postgraduate students were generally better than that of general dentists and 
undergraduate students.  
 
The clinical audit plays a vital role in improving current practice in accordance with the 
required standard. In the periodontal field, there has been limited information on the 
practice of record-keeping. The existing studies are limited to the general dentists who 
used periodontal criteria as their guidelines. This study, therefore, aimed to assess the 
practice of record-keeping in periodontal surgery, specifically crown lengthening 
surgery. 
 
Surgery requires good cooperation between surgical and restorative teams to achieve 
satisfactory treatment outcomes. One of the aims of this surgery is to prevent the future 




detailed record is not only imperative for the surgery but also eases the communication 
between surgeons and restorative dentists. Despite the importance of a proper clinical 
record, the literature review suggested that there was non-uniformity in reporting 
crown lengthening procedure. As for the patient-centred outcome, most studies 
revealed that patients were satisfied with the surgical treatment provided. However, 
most of the studies were conducted in the private practice setting in which the outcome 
could be different from a study done in university setting. Future studies conducted in 
university setting are required, so that, a comparison can be made, further contributing 




1.7 Aim of study 
This study aimed to evaluate the quality of record-keeping for periodontal surgery, 
specifically crown lengthening surgery, provided by specialists and postgraduate 
students in the periodontics postgraduate clinic of the Faculty of Dentistry, University 
of Otago, New Zealand. Other than providing information on the steps of the procedure, 
the audit could establish the standard criteria for recording clinical notes in the 
discipline of periodontics. 
 
In view of the limited existing information regarding record-keeping for periodontal 
surgery, this study did not employ any hypothesis testing. Instead, three research 
questions were considered: 
1. How was the record-keeping in periodontal surgery (crown lengthening 
surgery) done in the periodontics unit? 
2. What are the standard audit criteria that could be implemented for the future 
audit of the surgical records? 




2. Chapter Two- Materials and methods 
This section describes the procedures for the audit of clinical records and patient 
satisfaction survey. This study was categorized as “Minimal Risk Health Research – Audit 
and Audit-related studies”. The Otago Ethics Committee approved the study under 
reference number HD16/083  (Appendix A). During the investigation period, the initial 
proposed patient satisfaction questionnaire was changed; questionnaire amendments 
were approved and used for the survey (Appendix B).  
 
This was a retrospective study, investigating information collected on records included 
in the patients’ files. In addition, a patient satisfaction survey was carried out, to 
investigate the patients’ experiences of their periodontal surgery. 
 
2.1 Audit of clinical records 
The clinical records of patients, who had received crown lengthening surgery (CLS) at 
the University of Otago’s Faculty of Dentistry between 2012 and 2016, were audited in 
this study.  
 
The clinical records were selected from the Faculty of Dentistry’s information 
management system, Titanium (Titanium Solutions Limited, Version 11.0, New 
Zealand), by applying two filters. Firstly, a list of records annotated with the invoicing 
code associated with crown lengthening surgery was generated. Then, out of those 
records, all the required information recorded during the investigation period (2012-
2016) was extracted.  
 
The audit form of each record included the following information: patient’s name, 
unique registration number, date of birth, surgery date, and tooth number involved. 
These details were cross-checked with information held in Titanium to confirm the 




Most of the records were stored in Faculty’s administration office and were easily 
accessed; however, some were held by staff and dental students, and that required a 
separate physical search based on their latest recorded location. Once all records were 
gathered, the auditing procedure was initiated. For security reasons, the entire auditing 
process took place within the dental faculty building. 
 
2.1.1 Forms used for the records 
In each patient file, there are several forms containing information. These forms are 
used for every patient attending the dental faculty. The forms should be completed 
accurately and regularly updated. The forms currently used in the Dental Faculty are: - 
1. Patient enrolment form and Patient Health Questionnaire 
These forms provide the patient’s demographic information including 
their gender, ethnicity, date of birth and any medical history, including 
history of hospitalization. Both forms are completed by the patient, 
meaning the quality of the information relies on the accuracy of patient’s 
reporting.  
2. History and examination form (Blue Form) 
This form is used mostly during the first visit or consultation 
appointment. The information recorded in this form includes the 
patient’s medical, smoking, and dental histories, and intra-oral, as well 
as extra-oral examination findings. 
3. Record of treatment sheet (Red Form) 
All the treatment received by a patient are recorded in this form, 
including the nature of the treatment given and who provided it. This 




the patient, hence, the record must be accurate. Cancellation of 
appointments or patient failure to attend are also recorded in this form. 
The referral date and referral department for the crown lengthening 
surgery can be found here. 
4. Treatment plan form (Orange Form) 
This form provides information related to the future treatment planned 
for the patient, sequenced according to their needs. 
5. Periodontal charting form (Green Form) 
This form is used to record periodontal examinations. It contains the  
diagram of every tooth. Charting information should include probing 
depth, bleeding on probing, suppuration, gingival recession, the 
presence of furcation and tooth mobility. 
 
2.1.2 Audit criteria 
Forming the audit criteria was a challenging process as no standard criteria for 
record-keeping in periodontal surgery have been established. Therefore, unique 
audit criteria were developed prior to the audit process. This was considered 
acceptable, as other researchers (McFall et al. 1988; Chong et al. 2014) also 
developed their own audit criteria before initiating the audit process. In this study, 
before developing the criteria, 10 records between 2012 and 2016 were randomly 
selected from those gathered for the audit and evaluated with respect to the nature 
of information reported. From there, a list was constructed that matched the 
information mentioned in preliminary records examination. This information was 
presented to the other researchers in this study in several meetings. In addition, 
additional criteria were included based on the Dental Council of New Zealand 
guideline (Dental Council of New Zealand 2006) and the literature on crown 




the proposed criteria were then incorporated into the audit form and used for the 
audit process. The audit form is attached in Appendix E. 
2.1.2.1 Baseline information 
The auditing criteria were divided into two categories, which were baseline and record 
information. Baseline information gathered demographic information such as date of 
birth, gender, and ethnicity. In addition, date of surgery was included as it could 
determine the age of the patient when the procedure took place (date of surgery minus 
date of birth). In addition, a unique number was also incorporated as part of audit 
criteria to ensure the record belonged to the correct patient. This study focused on CLS 
procedures, however, other related periodontal surgical procedures were also listed, in 
case the procedure reported in the file differed from what was actually carried out.  The 
last part of the baseline information was the treatment provider. As CLS might involve 
different providers, three options were presented in the audit form, namely Specialist, 
Post Graduate Student, and Not reported/Unknown. 
 
Essentially, baseline information covered the information that was already present in 
the patient’s record. That information was incorporated for proposed audit criteria and 
included: 
• Date of birth 
• Unique number 
• Date of surgery 
• Gender 
• Ethnicity 
• Type of procedure 





2.1.2.2 Record information 
The second section of proposed audit criteria was Record information. This material 
represented what should be reported in the record, and it was based on the information 
obtained in the early observation of 10 random records. Additional criteria based on 
the literature on CLS were included. This proposed audit criteria contained information 
on surgical procedure and related documentation prior to and after the surgery.  
 
Information from the review appointment was also included as part of the proposed 
criteria. This included the number of review appointments, complaints from patient, 
and examination and procedures done during those visits. 
 
Table 4 shows the proposed audit criteria, and how those criteria should be reported in 
the record. In general, the proposed criteria contain: - 
• Medical history 
• Smoking history 
• Referral reasons 
• Clinical assessment 
• Radiographic records 
• Explanation of procedure and its complications 
• Informed consent 
• Quantity and type of local anesthesia 
• Materials used during surgery 
• The treated tooth/ teeth  
• Post-operative care 




Table 4.Proposed audit criteria and how it should be reported in the patient's record 
No. Proposed Audit Criteria and how it should be reported 
1 Medical History 
 
• Medical history should be clearly recorded in the patient's file by the treatment 
provider. 
• For audit purposes, if the medical history was not reported by clinician, then the 
criteria were obtained from patient health questionnaire form.  
• If the patient has a medical condition, it should be clearly mentioned. 
• The type of medications taken (if any) should be recorded. 
• History of allergies to medication or any materials (if present) needs to be recorded 
• If there are no known medical problems or no known allergies, then it should be stated 
that the patient does not have any medical or allergy problem 
• If no medical record reported, it should be recorded as “Not reported” 




No. Proposed Audit Criteria and how it should be reported 
o The record was completed by the treatment provider and not obtained from 
patient health questionnaire form. 
o Medical condition, allergies and medication taken were mentioned. 
2 Smoking History 
 
• Smoking history of patient should be recorded as active/current smoker, former 
smoker or non-smoker. 
• If no smoking history found, it should be recorded as “Not reported” 
• The criterion is considered complete if: - 
o The smoking history was reported 
3 Referral reason • Date of referral should be mentioned in the record.  
• If patient attended a separate consultation appointment, the date of consultation 
appointment has to be reported.  




No. Proposed Audit Criteria and how it should be reported 
• Referral reason for the surgery should be recorded. According to literature, the 
indications for (CLS) includes: insufficient supragingival tooth structure, for retention 
and accessibility to crown preparation margins and deep subgingival lesion such as 
caries and fracture  
• If no referral reason mentioned then it should be recorded as “Not reported” 
• The criterion is considered complete if: - 
o The referral reason was mentioned 
4 Clinical Parameters  
 
• Clinical findings prior to the surgery should be recorded. 
• Periodontal parameters such as bleeding on probing (BOP), probing depth (PD), gingival 
recession (GR), and oral hygiene (OH) should be mentioned. It could be measured and 
recorded in full mouth periodontal charting or in another form that shows specific 




No. Proposed Audit Criteria and how it should be reported 
• Other findings such as dental caries, width of keratinized gingiva, gingiva biotype can 
be mentioned. 
• If no clinical examination reported, then it should be recorded as “Not reported” 
• The criterion is considered complete if: - 
o BOP, PD, GR and OH were reported regardless the positive or negative findings. 
5 Radiographic Record • Types of radiographic investigation should be recorded. It can be a single investigation 
or a combination of investigations. 
• The investigations might be Intra-oral Periapical (IOPA), Bitewing (BW), 
Orthopantomogram (OPG) radiography and computed tomography scan (CT Scan) 
• If no radiographic examination mentioned, then it should be recorded as “Not 
reported” 




No. Proposed Audit Criteria and how it should be reported 
o Radiographic investigation was reported 
6 Information regarding the surgery • Surgical procedure and possible complications explained to the patient should be 
recorded in the file. The information might not be in detail, but it should be enough to 
indicate that the patient was well informed about the surgery. 
• If the information of procedure is mentioned in a separate letter, it also considered as 
reported. 
• If no information is found, then it should be recorded as “Not reported” 
• The criterion is considered complete if: - 
o Procedure was explained to the patient 
o Possible complications were explained to the patient. 




No. Proposed Audit Criteria and how it should be reported 
• If the patient signed their informed consent in a separate letter/form, it considered as 
reported. 
• If no informed consent was reported (any form), then it should be recorded as “Not 
reported” 
• The criterion is considered complete if: - 
o The verbal or written informed consent was reported. 
8 Quantity and name of Anaesthesia 
 
• Quantity of anesthesia delivered to patient should be reported. It can be mentioned in 
form of milliliters or number of cartridges. 
• If no information found, then it should be recorded as “Not reported” 
• The criterion is considered complete if: - 




No. Proposed Audit Criteria and how it should be reported 
9 Materials Used • Materials such as grafting material, membrane, suture, and dressing used during the 
surgery should be reported. 
• If no information is found, then it should be recorded as “Not reported” 
• The criterion is considered complete if: - 
o The materials used in the surgery mentioned in the record 
10 Tooth/ Sites Involved • The tooth/ sites involved with the surgery should be reported. 
• If no information is found, then it should be recorded as “Not reported” 
• The criterion is considered complete if: - 
o The type of tooth/teeth treated was mentioned in the record 
11 Post-Operative Care  
 
• Post-surgical care including post-operative instruction, any prescribed medication and 




No. Proposed Audit Criteria and how it should be reported 
• The post-operative instruction might not be in details, but it should be enough to 
indicate that the patient was warned about the complications and know how to react if 
the unforeseen circumstances happened. 
• If no information is found, then it should be recorded as “Not reported” 
• The criterion is considered complete if: - 
o Post-operative instruction, any prescribed medication and mouthwash 
mentioned 
12 Post-Operative Follow Up  
 
• The date and duration of post-operative follow up should be reported. 
• The attendance of patient during the appointment should be mentioned. 
• Any complaint from the patient should be reported. If there are no complaints, then 
‘No complaint’ should be mentioned in the record. 




No. Proposed Audit Criteria and how it should be reported 
• Any procedures performed during the appointment should be recorded.  
• The patient’s complaint, examination and procedures done should be mentioned in 




Based on the information mentioned in Table 4, every record was further examined for 
its completeness on reporting according to the proposed criteria. A list (Table 5) was 
derived and the reported finding was based on this list to ensure every record was 
reported according to the proposed criteria.   
Table 5. Proposed audit criteria 
No. Proposed Audit Criteria 
1 Medical history 
2 Allergic history 
3 Medications taken by patient 
4 Smoking history 
5 Referral reason 
6 Examination-Bleeding on Probing 
7 Examination-Probing Depth 
8 Examination-Gingival Recession 
9 Examination-Oral Hygiene 
10 Radiography investigation 
11 Explanation of procedure 
12 Explanation of complication 
13 Informed consent 
14 Amount of local anaesthesia 




No. Proposed Audit Criteria 
16 Suturing material 
17 Dressing material 
18 Post-operative instruction 
19 Post-operative medication 
20 Post-operative mouthwash 
In addition, the audit process also evaluated the post-operative follow up. The number 
of review appointments and the duration after the surgery were examined. 
Furthermore, the patients’ presenting complaint, examination and performed 
procedures were audited. The proposed criteria for reporting this review appointment 
is shown in Table 6. 
Table 6. Proposed criteria for review appointments 
Number of review appointments  1/2/3/4 
Patient’s Presenting Complaint  
  
  
No associated problem 
Pain 
Sensitivity 
Examination Healing responses at the surgical site 
Oral hygiene condition  
Presence/ absence of inflammation 
Margin exposure 
Procedure Suture removal 
Dressing removal 
Prophylaxis 




2.1.3 Audit process 
The audit process began with examination of the enrolment form. From this form, the 
baseline information was obtained and recorded. Once the record was confirmed as 
belonging to the correct patient, the audit continued to the next stage. 
 
The next step in the audit process was to validate the date of surgery. This information 
was obtained from the record of treatment sheet (Red form). 
• If the date was similar with the date from the initial list, the audit process 
continued. 
• If the date was different, then the auditor looked through the whole record to 
determine the correct date of surgery. 
• If there was no reported CLS, the records were excluded from the audit. This 
indicated that the patient did not received CLS procedure.  
 
Once the record confirmed the surgery was done, the audit process continued by 
looking through the patient record to find what was reported.  
• Referral date and reason were determined.  
• The records were checked to see if the patient attended a separate 
consultation visit or proceeded to the surgical appointment without 
consultation. 
§ If there was a separate consultation appointment, the auditor looked 
through to check the date of appointment, and what was reported 




§ Some consultation appointments were reported in the Red 
form, and some appointments were reported in the Blue form 
§ During the consultation appointment, the following criteria 
were documented with respect to reporting and then inserted 
into the audit form: - 
• Referral reason 
• Medical and smoking history 
• Clinical examination 
• Radiographic investigation  
§ If there was no consultation appointment, the details of the above 
criteria were obtained from the initial referral. 
In addition to the details mentioned above, the explanation of procedures, including 
the surgical technique and possible complications, was examined. Furthermore, the 
patient’s consent was evaluated and information regarding this inserted into the 
audit form. After data related to the consultation appointment had been collated, 
information related to the surgical procedure was gathered. The information 
obtained from the Red Form included: 
• *Explanation of procedure 
• *Informed consent  
• Quantity and types of local anesthesia used 
• Type of tooth/teeth involved 
• Materials used during the procedure 
• Post-operative care 




After all information related to the surgery was collected, the audit continued with 
information on follow-up appointment as documented in the Red Form. The records 
included:  
• Patient’s Presenting Complaint  
• Examination performed 
• Treatment performed 
• Number of follow-up appointments 
• Duration of follow-up (days / weeks) 
All the details found in the records were assessed for further evaluation. The flow of the 





Figure 2.Flowchart on audit process. The information in the Orange box indicates the information 




2.2 Patient satisfaction survey 
A patient satisfaction survey is a report directly from the patient without any influence 
from the clinician or treatment provider. Therefore, it has to be answered by the patient 
without any additional input from the dentist. A self-administered questionnaire was 
sent to all patients who received CLS between 2012 and 2016. Each envelope contained 
an invitation letter, a questionnaire and a postage-paid envelope. The patient was asked 
to complete the questionnaire and return it to the investigator using the postage-paid 
envelope.   
 
2.2.1 Participant selection 
The questionnaire was sent to the all patients that received CLS between 2012 and 
2016. A numbering code was recorded on each questionnaire to match it to the actual 
participants.  
 
2.2.2 Invitation letter 
An invitation letter was posted with the questionnaire. The letter provided information 
about the study and the purpose of the survey. Every letter included the date of surgery 
to help the participants recall the procedure under consideration. The letter also 
informed the participant that the questionnaire was self-guided and voluntary. If they 
chose not to participate, their treatment at the dental school would not be affected. 
The letter explained that their participation in the study will be kept private and at no 
stage of the study the identity of participants will be exposed. 
 
2.2.3 Questionnaire  
The questionnaire consisted of three sections. The first section concerned patient 
satisfaction with the surgery. This section gathered the information on the participant’s 
experience and satisfaction. The second part was the medical history where the 




the participant’s level of oral home care. They were asked about their current oral home 
care and the frequency of dental visits.  
 
The questionnaire was developed by the investigator, as a validated participant 
satisfaction form for CLS is not available in the literature. The questions on satisfaction 
covered all aspects of surgery, including pre-operative, intra-operative and post-
operative care.  
 
The medical history section was a simplified questionnaire that focused on two 
conditions, medical conditions and smoking history, which were thought likely to 
impact the outcome of periodontal surgery. This information was also compared with 
the findings from the audit. 
 
Lastly, the questions related to oral hygiene practice were constructed according to the 
World Health Organization (WHO) Oral Health Questionnaire for Adults (Petersen and 
Baez 2013). These were further simplified for the purpose of this study.  
 
Before sending the questionnaires to the patients, the questionnaire was given to 10 
individuals who did not have any knowledge or experience of CLS. This pilot phase was 
done to ensure that the questions were understandable and any grammatical errors 
could be corrected. Changes were made after receiving feedback. In addition, the initial 
questionnaire was changed and a new approval from the ethical committee was 
obtained.   
 
2.2.3.1 Section A- Recollection of gum surgery. 
This section contained 15 questions. The first question asked them whether they could 




instructed to proceed with section B (Medical History) and section C (Oral Hygiene 
Practice).        
 
In section A, eight of the questions were constructed as an opinion statement with a 5-
point Likert response format (strongly agree, agree, neutral, disagree, strongly 
disagree). Table 7 shows the questions with 5-point Likert responses. Patients were also 
asked two questions about pain levels during and after surgery. Participants could 
answer “Yes”, “No”, or “Not Sure” (Table 8). If the patient answered “Yes” for questions 
five and seven, they were asked to mark the level of pain in a Numerical Rating Scale 
(NRS) (Haefeli and Elfering, 2006) ranging from 0 “no pain” to 10 “pain as bad as it could 
be”. The scale is shown in Figure 3. This scale was used, instead of Visual Analog Score 
(VAS).  
 
The numerical rating scale (NRS) used the number to describe the feeling of pain, while 
visual analog scale (VAS) required a patient to indicate the pain experience in a straight 
line between 0-100mm. The usage of NRS allows a less-subtle distinction of pain levels 
compared to VAS, where there are theoretically unlimited number of possible answers. 
It is easily to be administered, as in this study, the questionnaire was posted out to the 
patient. It makes an easy choice for patient to indicate their level of pain. 
 
Lastly, two open-ended questions were provided. The first asked about if they could 
recall any complications that they were warned of prior to surgery.  The second 
appeared at the end of the first section and allowed them to give comments on overall 












2 The crown lengthening surgical procedure was clearly explained to me by the 
dentist (postgrad student/ gum specialist).  
3 The possible complications of the crown lengthening surgery were clearly 
explained to me  
9 My gums look better after the surgery  
10 I can clean my teeth better after the surgery  
11 Without the surgery, the tooth could not have been filled  
12 The cost of the surgery was discussed with me by the dentist (postgrad student/ 
specialist) 
13 The benefit of the surgical treatment was worth the cost involved  
14 I am satisfied with the outcomes of the surgery. 
Table 8.Questions with “Yes”, “No”, “Not Sure” answer options related to the pain experience and its 




5 I experienced pain while the dentist was performing the surgery. (Cutting 
gums, drilling bones, placing stitches)  







Figure 3.The Numerical Rating Scale for the pain experience. This scale is located at question number 6 
and number 8 
 




4 Please list the possible complications that you were warned of 
15 Do you have any other comments regarding the surgery? Please mention.  
 
2.2.3.2 Section B-Medical History 
The medical history questionnaire was a simplified questionnaire that related to the 
current health problem experienced by the patient. It consisted of six questions, which 
covered medical conditions and smoking history.  
 
The list of medical conditions was given so that the participants could indicate which 
medical problem they experienced. If the problem was not on the list, they had to 
mention it at the "Other" answer option and give details of the condition. Questions 
regarding medications and allergies could be answered "Yes," "No," and "Not Sure”; 
participants were asked to specify the medications they were taking or were allergic to. 
 
The final three questions were related to smoking history. Smokers were requested to 
estimate the number of cigarettes smoked per day and the length of time that they had 





2.2.3.3 Section C-Oral Hygiene Practice 
This section contained eight questions related to the patient’s dental health practices. 
Questions 1 to 3 asked about the frequency of brushing, interdental cleaning and the 
times they brushed their teeth. Question 4 and 5 were related to the fluoride content 
inside the toothpaste and the frequency of changing the toothbrush. 
 
Questions 6 to 8 asked about professional dental care. It included the preference of 
dental practitioners for regular examination, regularity of visit to the dentist and 
duration of last dental check-up. 
 
2.1 Statistical analysis 
2.1.1 Audit of dental records 
The sampling method used was a convenience sampling, which included all records 
coded with CLS between 2012 and 2016. The reporting of the audit criteria was 
evaluated for individual variables. Criteria evaluated according to the number of records 
were medical and smoking history, explanation about procedure and informed consent. 
The referral reason, pre-surgical examination and radiographic investigations were 
audited according to the number of teeth. The following parameters were analysed 
according to the number of procedures: Usage of anaesthetics, materials used during 
surgery, post-operative care. 
 
The frequency and percentages of information were evaluated for all outcome 
variables. For categorical analysis, Chi-square test was planned to examine the 
relationship between reported criteria and sequence of treatment (with and without 
consultation appointment). Statistical analysis was performed using SPSS software (IBM 
SPSS Statistics for Macintosh, Version 25.0. Armonk, NY: IBM Corp)  The total number 
of records that met the proposed audit criteria were evaluated and reported in 




2.1.2 Patient’s satisfaction survey 
Similar to the audit, the sample was selected from those who received the surgery 
between 2012 and 2016. The level of satisfaction was measured in frequency and 
percentages for all outcome variables. Pain score was expressed in the form of mean 
and standard deviation. Medical and smoking history, as well as personal dental care, 




3. Chapter Three- Results 
3.1 Audit of dental record 
3.1.1 Baseline information of records on Crown Lengthening Surgery (CLS) 
From 2012 to 2016, a total of 115 patients were recorded as having received a CLS 
procedure.  Of these, 103 patients (89.6%) were included in the audit. Twelve records 
were not audited due to following reasons :- 
• Not found in the Titanium patient management system (3)  
o This referred to the misplaced patient records. When the list obtained, a 
hand searched of the documents was done in the administrative office. 
If the records were not in the office, their last location was traced and 
located. The records were then searched in their indicated location. 
However, some records were not found. The search was repeated at the 
end of each semester, where all the records should return back to the 
office. However, these three records were not found and they may be 
misplaced in different location in the building. 
• Different procedures reported instead of crown lengthening (7) 
• No report of crown lengthening surgery was found in the record (1)  
• Cancelled appointment (1). 
o This possibly happened due to the error by the software when extracting 
the information or the person who did the invoicing procedure wrongly 
inserted the code into the system.  
 





Figure 4. Audit flow and number of files excluded from audit 
 
Table 10 shows the distribution of audited records by year. The highest number of 
audited records were identified in 2012 and 2013 with 29 records. The fewest number 
CLS were recorded in 2014 with only 11 records. Seven records had reported different 
surgical procedures. Among them, three were reported as Gingivectomies, and one 
each was reported as a Root Resection, a Coronally Advanced Flap, the removal of an 





Table 10. Distribution of audited records by year 
 
Most patients received only one procedure during the whole period of observation. 
However, two patients received the procedure twice in 2012 and 2013. Therefore, the 
total number of procedures during selected audit period (5 years) was 105 (Table 11).  
Table 11. Number of CLS procedures done according to year 

















Total 30 30 11 22 12 105 
 
3.1.1.1 Demographic information 
The majority of patients were male (58.3%) and of New Zealand European ethnicity 
(92.2%).  Patient ages ranged between 12 and 83 years of age with a mean age of 51 
years (±15). Nearly a third of patients (32%), were between 51 and 60 years old, and 
only one patient was under 20 years. Regarding medical history, two thirds (68%) of the 
Year 2012 2013 2014 2015 2016 Total 
Records (Teeth) 
Number of records 
retrieved from 
code. 
32(44) 33(45) 12 (12) 26 (30) 12 (15) 115 (146) 
Number of records 
included for audit 
29 (41) 29 (41) 11 (11) 22 (26) 12 (15) 103 (134) 
Number of records 
excluded from 
analysis 




patients had no medical problems. For those patients with medical problems, half had 
hypertension while the remainder were recorded as having Diabetes Mellitus Type 2 
(DMT2), Heart problems, Asthma, Anaemia, Hypercholesterolaemia, or Arthritis. Nearly 
half of the records (n=41) did not report smoking history details. However, in those 
reported, 79% were non-smokers, 16% were active smokers, and 5% were former 
smokers at the time of surgery (Table 12).  
Table 12. Patient characteristics by year 
 2012  2013  2014  2015  2016  Total 

























































































































































 No Known 
 Hypertension 
 Diabetes Mellitus T2 
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Medical history records were reported in three different forms. If the medical history 
was reported by the treatment provider, it was found in the Red or Blue form (see 
Chapter 2). However, some clinicians did not record the medical history, hence, the 






Table 13. Distribution of forms used for obtaining medical conditions (n=number of records) 
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 Diabetes Mellitus  















































Table 14 shows the number and percentages of medical histories completed by 
treatment provider. In the 103 records, 77 (74.8%) contained a report by the clinician 
on the patient medical history. 




2012 2013 2014 2015 2016 Total  
n (%) 
Medical history 
reported by the 
treatment provider 




3.1.2 Record information 
Patients who were referred for crown lengthening surgery were assigned to either a 
postgraduate student in the periodontal unit or to a staff specialist periodontist. During 
the audit period, most of the cases were seen by periodontology postgraduate 
students, which accounted for 98% of the cases; 2% of CLS were performed by a 
periodontist. Nearly half of the number of teeth were referred for consultation (47.8%). 
The second highest referral reason was restorative needs (44.8%), which includes 
ferrule exposure and to define the restorative margin. The remaining reason for referral 
were to exposure subgingival caries and cleaning problems (Table 15).  
Table 15. Reasons for referral for CLS (n= number of teeth) 
Referral reasons  Frequency 
n (%) 
Not reported 1 0.7 % 
For consultation 64 47.8 % 
Cleaning problem  1 0.7 % 
Define restorative margin  48 35.8 % 
Ferrule exposure 12 9.0 % 
Subgingival caries 8 6.0 % 
 Total  134 100 % 
 
It was observed that patients who were referred for CLS went through two kinds of 
treatment sequences. Some patients attended a separated consultation appointment, 




Table 16. Steps involved in CLS and the mean waiting time in weeks, where Waiting time A is until referral 
for surgery; Waiting time B is until referral for consultation; and Waiting time C is until consultation for 
surgery.  












a Referral for surgery, 
without consultation 
appointment 
46 (44.7) 8.3 NR NR 
Referral for surgery with 
consultation 
appointment 
57 (55.3) NR 5.5 7.3 
 
For those patients who did not have a consultation, the mean waiting period from 
referral date to the surgery was 8.3 weeks. In cases where patient attended a 
consultation appointment, the mean waiting period before surgery was 12.8 weeks 
(Waiting time B+C). Those who did not attend this appointment were assumed to have 
had the consultation on the day of referral. The distribution of waiting period in weeks 






Figure 5. Distribution of waiting period before surgery (in weeks) 
Mann-Whitney U Test was performed to evaluate the distribution of waiting period 
between two different steps and the waiting in both groups was not statistically 
significant (p=0.24). 
 
3.1.2.1 Examination   
Patients who were referred for surgery received examinations and investigations to 
ensure that the surgery was required. The examinations included following periodontal 
parameters: Bleeding on Probing (BOP), Probing Depth (PD), Gingival Recession (GR) 
and Oral Hygiene assessment (OH). In addition, other examinations that might have 
been related to the surgery such as the presence of caries, the position of the gingival 
margin with respect to the restorative margin, and the soft tissue condition were 
reported in the records. The pre-surgical examination was audited according to the 
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For every clinical parameter shown in Table 17, more than 50% of the examinations 




assessment. Other than that, 42 teeth examined for the gingival recession. However, 
oral hygiene assessment and other findings were infrequently reported with only 13.4% 
and 26.8% respectively.  
 
The distribution of reported and non-reported examinations is presented in Table 18 (n 
= 103). BOP was recorded more frequently for patients who received a consultation 
than for those who did not, and this finding was statistically significant (p=0.02). Other 
examinations, however, showed no statistically significant findings. 
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3.1.2.2 Radiological Investigations  
Three types of dental radiographic investigations were reported in the records: 
Bitewing (BW), Intraoral periapical (PA) and Orthopanthomogram (OPG) radiographs 
(Table 19) 
Table 19. Types of investigation (n = number of teeth)  
Type of investigation Frequency 
n (%) 
BW 



























Most of the treated teeth were investigated using PA radiographs (60.4%). The least 
commonly used radiographic investigation was BW with less than 10%. Some 
tooth/teeth were reported as having more than one type of investigation, and some of 
them did not have any kind of radiographic evaluation. Overall, 37 had no reported 
investigations, 90 reported one, and 7 reported two investigations (Table 20). From 90 
teeth that had only one investigation, 74 (82.2%) were investigated with PA, 11 (12.2%) 
with OPG and the remaining five were with BW. From seven teeth subjected to two 
investigations, four had a combination of BW and PA, while three teeth had a 





Table 20. Number of investigation(s) carried out (n = number of teeth) 
Number of investigations done Frequency 
n (%) 
0 37 27.6 
1 90 67.2 
2 7 5.2 
Total 134 100.0 
 
Of 103 examined records, 79 records mentioned radiographic investigations, while 24 
did not report any analysis. The distribution of reported and non-reported radiographic 
assessment according to the steps is presented in Table 21. A Chi-Square test was 
performed, and the differences in reporting the radiographic investigations between 
the two steps is statistically not significant. 

















0.36 (1) 0.55 
 
3.1.2.3 Pre-operative explanation of procedure  
Prior to the procedure, or during the consultation appointment, patients were informed 
about the surgical procedure and possible complications following treatment. This 
information was important to ensure that the patient understood the procedure and 
was aware of surgical complications. Table 22 shows the frequency with which records 




Table 22.Nature of Information given (n = number of patients) 




68 (66.0) 35 (34.0) 103 (100) 
Complications  81 (78.6) 22 (21.4) 103 (100) 
 
From 2012 to 2016, 34.0% of the records reported the information on procedures, while 
21.4% reported the complications. No information was found in 67 records, while 21 
records reported both procedure and possible complications (Table 23). In addition, 
some patients received medication prior to surgery. Prescribed medications included 
pain control medicine and antibiotics for prophylaxis against bacterial endocarditis. 
Table 23. Extent of information given (n = number of records) 
Type of information given Frequency 
n (%) 
No information 67 (65.0) 
Either procedure or complication  15 (14.6) 
Both procedure and complication  21 (20.4) 
Total 103 (100.0) 
 
Table 24 shows the frequency and type of pre-operative medications according to the 
number of performed procedures. Only one procedure required antibiotic prophylaxis 
against bacterial endocarditis, while others required pain control medication. Most 





Table 24. Type of medication given prior to surgery (n = number of procedures) 
Type of medication Frequency 
n (%) 
Not Reported 99 (94.3) 
Ibuprofen 1 (1.0) 
Paracetamol 4 (3.8) 
Antibiotic prophylaxis 1 (1.0) 
Total 105 (100.0) 
 
3.1.2.4 Informed consent  
Of 103 records, 24 indicated the patient had given verbal consent while 1 record 
obtained a written consent (Table 25). There was no record of consent in 76% of the 
records.  
Table 25. Type of recorded informed consent (n = number of records) 
Type of informed consent  Frequency 
n (%) 
Not reported 78 (75.7) 
Written consent 1 (1.0) 
Verbal consent 24 (23.3) 





3.1.2.5 Local anaesthetics 
One of the audit criteria in this study was to report the amount of local anaesthetics 
(LA) (Table 26). In the Faculty of Dentistry, the LA that is used is contained/ dispensed 
in cartridges; one cartridge of local anaesthetics contains 2.2ml of solution.  
Table 26. Amount of Local Anaesthesia used per procedure 
Cartridges Volume (ml) Frequency 
n (%) 
Not reported 0.0 12 (11.4) 
1.0 2.2 15 (14.3) 
1.5 3.3 5 (4.8) 
2.0 4.4 36 (34.3) 
2.5 5.5 6 (5.7) 
3.0 6.6 20 (19.0) 
3.5 7.7 2 (1.9) 
4.0 8.8 8 (7.6) 
4.5 0.0 0 (0) 
5.0 11.0 1 (1.0) 
Total          105 (100.0) 
 
The minimum amount of anaesthetics used during the procedure was 2.2ml and the 
maximum was five cartridges or equal to 11.0ml. Most of the surgeries utilized 4.4ml of 
anaesthetic solution (34.4%), while only one procedure used up to 11.0ml. Of 105 
procedures, only 12 (11.4%) did not report the amount of anaesthetics used during the 
procedure. Table 27 shows the types of anaesthetics used according to the number of 
procedures. Mepivacaine or Scandonest accounted for 37.1% of anaesthetics, while the 





Table 27. Types of anaesthesia used by procedure 
Type of anaesthetics Frequency 
n (%) 
Not Reported 12 (11.4) 
Articaine 37 (35.3) 
Mepivacaine 39 (37.1) 
Combine Articaine+Mepivacaine 13 (12.4) 
Combine Articaine+Xylocaine 2 (1.9) 
Prilocaine 2 (1.9) 
Total 105 (100) 
 
Instead of using a single type of local anaesthetics, some procedures used a 
combination of two kinds of anaesthetics. From 36 procedures that used two cartridges 
of local anaesthesia, 18 were Articaine, 17 were Mepivacaine and one was Prilocaine. 
The most commonly reported combination of anaesthetics was Articaine and 
Mepivacaine (13 procedures), while other combinations were reported in two 




Table 28. Number of cartridges used according to the type of anaesthesia. Combination A: Articaine+ 
Mepivacaine; Combination B: Articaine+Xylocaine 
Number of 
cartridges 
Types of Anaesthesia 
Total 





1.0 11 3 0 0 1 15 
1.5 3 2 0 0 0 5 
2.0 18 17 0 0 1 36 
2.5 0 3 3 0 0 6 
3.0 4 10 6 0 0 20 
3.5 1 0 1 0 0 2 
4.0 0 4 3 1 0 8 
5.0 0 0 0 1 0 1 
Total 37 39 13 2 2 93 
 
According to the total number of records, 92 (89.3%) reported both the name and 
amount of local anaesthetics, while 11 records did not provide this information. The 





Table 29. Frequency of anaesthesia usage reported by year 



























































3.1.2.6 Materials used during the procedure 
The only surgical materials reported for CLS procedures were the suture and 
periodontal dressing materials (Table 30).  
Table 30. Materials used during procedure (n = number of procedures) 










Total  105 (100) 105 (100) 
 
Of 105 procedures, 98% reported the suture materials while 81.9% reported the 




Vicryl, and 8 used Silk. Regarding dressing, only one type of dressing was used, which 
was Coe-Pak®. Table 31 shows the usage of suture material in combination with the 
periodontal dressing. In one procedure, the use of Coe-Pak® but no sutures were 
reported. Both suture and dressing materials reported were in 85 procedures, while 18 
of the procedures only reported suture materials.  
Table 31. Usage of dressing material and suture material (n = number of procedures). 
Suture Material Dressing Material Total (n) 
Not reported Coe-pak 
Not Reported 1 1 2 
Vicryl 15 80 95 
Silk 3 5 8 
Total 19 86 105 
 
According to the number of records (103), 101 reported the use of suturing materials, 
while only 84 (81.6%) reported the use of dressing material (Table 32) 
Table 32. Frequency of reported materials used by year 
Proposed audit 
criteria 




Reported  28 (96.6) 28 (96.6) 11 (100) 22 (100) 12 (100) 101 (98.1) 
Not 
reported  
1 (3.4) 1 (3.4) 0 (0.0) 0 (0.0) 0 (0.0) 2 (1.2) 
Dressing 
material 
Reported  23 (79.3) 22 (75.9) 10 (90.9) 19 (86.4) 10 (83.3) 84 (81.6) 
Not 
reported  




3.1.2.7 Post-operative care 
In most cases, it was reported that patients were given post-operative (post-op) care, 
which included post-op instructions, medications, mouthwash, and a follow-up 
appointment. According to the number of procedures, 97% of them reported post-op 
instructions. Most of the time this was abbreviated as "HA” (Haemostasis Achieved) and 
“POIG" (Post-operative instruction given) (Table 33).  
 
Table 33. Frequency of post-operative instructions (n = number of procedures) 
Reported post-op instructions Frequency 
n (%) 
Not Reported 8 (7.6) 
Post-Op Instructions Given 97 (92.4) 
Total 105 (100.0) 
On the other hand, post-operative medications were only reported in 26.2% of the 
procedures; 70.6% reported analgesics, while one reported a combination of analgesic 
and antibiotic (Table 34). 
 
Table 34. Post-operative medications recorded (n = number of procedures) 
Reported post-operative medication Frequency 
n (%) 
Not reported 88 (83.8) 
Reported  17 (26.2) 
Total 105 (100.0) 




 Analgesic 12 (70.6) 
 Antibiotic 4 (23.5) 
 Analgesic + Antibiotic 1 (5.9) 
Total 17 
 
Similarly, the reporting of mouthwash given to the patients was minimal.  Of 105 
procedures, only 15 reported given the mouthwash, while the rest were not (Table 35) 
Table 35. Post-operative mouthwash recorded (n = number of procedures) 
Reported mouthwash given to the patient Frequency 
n (%) 
Not Reported 90 (85.7) 
Reported 15 (14.3) 
Total 105 (100.0) 
 
In the periodontal specialist clinic, the post-op protocol consists of three items: post-
operative instructions, medications, and mouthwash. According to the number of 
records, it was observed that post-operative instructions were frequently reported with 
92.2%, while 15.5% reported given medication, and the least reported item was 





Table 36. Frequency of reported post-operative care by year. n= number of records 






















5 (17.2) 0 (0.0) 0 (0.0) 5 (22.7) 4 (33.3) 14 
(13.6) 
 
3.1.2.8 Tooth position 
Between 2012 and 2016, 134 teeth had undergone CLS at the Faculty of Dentistry, 
University of Otago. Lower first molars (tooth numbers 46 and 36) were the most 
frequently treated (16.4%, and 11.2% respectively). Second premolars (tooth numbers 
25, 35 and 45) were the second highest reported, while the least treated teeth were 
anterior teeth with less than 5%. The tooth position was further classified according to 









Teeth in the fourth quadrant were the most frequently treated (43 /32.1%), while the 
least frequently treated teeth were located in the first quadrant (21/15.7%) (Table 37). 
Table 37. The number of teeth treated with CLS according to the quadrant 
Quadrant Frequency 
n (%) 
First 21 (15.7) 
Second 36 (26.9) 
Third 35 (25.4) 
Fourth  43 (32.1) 
Total 134 (100.0) 
 
3.1.3 Post-operative follow-up 
Post-operative review usually follows the completion of CLS. In the audited records, 
most patients were followed up only once (56.2%). Some patients were seen twice and 
a few cases were followed up three times (Figure 7). Note that, for auditing records on 
post-operative follow up, the total number of procedures were considered rather than 
the number of patients. This is because, among 103 patients, two of them reported 





Figure 7. Pie chart showing the percentage number of follow ups 
 
Of 105, 90 procedures were reported as attending the first follow up appointment, one 
was reported as failing to attend (FTA), and remarks on attendance were not recorded 
for the remainder. From the 90 attending a first follow up, 57 were not reported as 
having a second follow up, 30 attended the second follow up and three were reported 
as FTA. However, one patient who was reported as FTA the first follow up, did attend a 
recall appointment. Therefore, 31 procedures were included in the analysis for the 
second review. From the 31 reported as attending the second appointment, only three 
were reported at a third follow up. However, two FTA cases of the second follow up 
attended a third review appointment. Thus, five patients were included in the third 
follow up analysis. The number of patients who attended and were analysed for each 














Table 38. Number of follow up appointments reported (n = number of procedures) 
Attendance of follow up 
appointment 
 




























Total procedures 105 (100.0) 90 (100.0) 31 (100.0) 
Patient FTA on previous visit, but come in the next visit 
 Not related 1 2 
Total records included for analysis  90 31 5 
 
In addition to the number of follow up appointments, the time between the surgery 
and the follow up, and between the follow up appointments is also considered (Table 
39). 
Table 39. Number of follow up appointments and length of intervening time (in weeks). *NA: Not 
applicable 
Duration 1st follow up 
(weeks) 
2nd follow up 
(weeks) 





















Duration 1st follow up 
(weeks) 
2nd follow up 
(weeks) 
3rd follow up 
(weeks) 
After previous follow-up 
 Min 
 Max 












The minimum time before the first follow-up appointment was reported as one week, 
while the longest was five weeks. Second follow-up was between one and nine weeks, 
while the third follow-up was reported between one week and 25 weeks after the 
second appointment. 
Due to the heterogeneity in record keeping, it was difficult to establish the items 
mentioned in every follow-up appointment. However, the audit identified that some 
information was reported in every visit. The information obtained during the follow-up 






3.1.3.1 Patient’s Presenting Complaint 
The patient complaints included pain, sensitivity and no associated problem. The 
frequency of complaints reported for the three review appointments is shown in Table 
40. 
Table 40. Patient complaints at the different review appointments (n=number of procedure) 
Number of reviews First Second Third 
n (%) 
Complaint 
 Not reported 
 No problem 
 Pain 
 Sensitivity 




















During the first review, 35.6% reported no problem, 16.7% pain, and 2.2% reported 
sensitivity. However, almost half of the records did not report whether the patient had 
any complaints. During the second review, 16 records did not mention complaints, 14 
reported no problems and one reported sensitivity. From 15 records that mentioned 
pain during the first review, nine records did not report resolution of the pain, while 6 
reported no more pain in the second follow-up. Regarding sensitivity, those two 
complaints were not followed up during the second review appointment. During the 
third recall appointment, three records did not report complaints, but one reported no 
problem and sensitivity. The sensitivity reported during the third review was the similar 





3.1.3.2 Examination  
Examination of the surgical site(s) was also performed during review appointments. The 
examination included assessment of healing, the quality of oral hygiene, the presence 
of inflammation and exposure of the restorative margin. The data for the examination 
findings in three appointments is presented in Table 41.  
Table 41. Examinations performed during the different review appointments (n=number of procedures) 
Number of 
reviews 
 First Second Third 
n (%) 
Examination Healing  















Oral hygiene  
 Not Reported 















 Not Reported 
 No  













Visibility of Margin 
 Not Reported 














During the first review, the observation of healing at the surgical site was reported in 
85.5% of records, followed by inflammation (24.5%); the least reported was margin 
exposure (6.7%). Seventy-five of the records mentioned a good healing outcome, while 
two reported poor healing. The same pattern can be seen in the second and third review 
appointments, where the healing outcome was the mostly reported observation with 
83.9% and 100% respectively. Other findings (Oral hygiene, Inflammation, Margin 
exposure) were less reported in all review appointments. In addition, during the third 
review appointment, no negative outcomes were reported. All the observations 
reported good outcomes with no inflammation, good healing, and good oral hygiene.  
 
3.1.3.3 Procedure  
Lastly, the audit recorded a consistent set of procedures that were performed in the 





Table 42. Procedures performed during the different review appointments (n=number of procedures) 
Number of 
reviews 
 First Second Third 
n (%) 
Procedure  Suture removal 
 Not reported 
 Suture removed 


























 Not reported 










Oral hygiene instruction 
(OHI) 
 Not reported 














The most reported procedure for all review appointments was suture removal. It was 
reported in 65 records during the first review. Five records reported that sutures were 
removed at the second review, and there was one report of suture removal at the third 
appointment. Dressing removal was reported in both first and second review 
appointments with 33.3% and 3.2% respectively. For the first recall visit, 70% reported 
giving oral hygiene instructions to patient and 33.3% reported providing tooth 




this was no longer reported at third recall appointment. In contrast, oral hygiene 
instruction was continuously given until the third review appointments. 
 
As mentioned in Table 42, sutures were removed mostly during the first follow up 
appointment. The first follow up appointments were further classified according to the 
number of weeks after the surgery that they took place (Table 43). Just over 50% were 
reported as occurring a week after surgery, 41.1% after 2 weeks, 5.6% after 3 weeks 
and 1.1% after 5 weeks. 
Table 43. Duration between the surgery and the first review appointment 
Duration (week) Frequency (%) 
1 47 (52.2) 
2 37 (41.1) 
3 5 (5.6) 
4 0 (0.0) 
5 1 (1.1) 
Total 90 (100.0) 
 
Of the 47 first follow up appointments report as taking place 1 week after surgery, 
suture removal was mentioned in the records of 33 patients, while sutures were left in 
place according to two records; the remaining 12 records did not report on suture 
removal. In cases where the review was done 2 weeks after surgery, 29 reported suture 





Figure 8. Graph shows the amount of reported suture removal according to the duration after surgery. 
This is for the first review appointment. 
 
Suture removal was not only seen in the first and second week after surgery, but, also 
reported done during third and fifth week (Figure 8). One out of two sutures that were 
left during the first review appointment was removed on the second review 
appointment, however, no record was found for the other. 
 
3.1.4 Number and percentages of records fulfilling the proposed audit criteria  
The information written in the records was compared with the proposed audit criteria. 
Of 103 records, the most reported items were medications taken (100%), referral 
reason (99.0%), suture material (98.1%) and post-operative instructions (92%) (Table 
44). The criteria that were most often absent from the records were informed consent 
(24.3%), post-operative prescribed medications (16%), mouthwash (14%) and oral 
hygiene assessment (12.6%).  
33
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2012 2013 2014 2015 2016 Total 
n (%) 
1 Medical history  12 (41.4) 25 (86.2) 7 (63.6) 21 (95.5) 12 (100) 77 (74.8) 
2 Allergic histories 5 (17.2) 28 (96.6) 11 (100) 22 (100) 12 (100) 78 (75.8) 
3 Medications 29 (100) 29 (100) 11 (100) 22 (100) 12 (100) 103 (100) 
4 Smoking history 16 (55.2) 14 (48.3) 4 (36.4) 18 (81.8) 10 (83.3) 62 (60.2) 
5 Referral reason 29 (100) 29 (100) 11 (100) 21 (95.5) 12 (100) 102 (99.0) 
6 Bleeding on 
Probing 
8 (27.6) 10 (34.5) 1 (9.1) 9 (40.9) 7 (58.3) 35 (34.0) 
7 Probing Depth  7 (24.1) 9 (31.0) 1 (9.1) 8 (36.4) 7 (58.3) 32 (31.1) 
8 Gingival Recession 6 (20.7) 7 (24.1) 0 (0.0) 7 (31.8) 7 (58.3) 27 (26.2) 
9 Oral Hygiene 1 (3.4) 6 (20.7) 0 (0.0) 5 (22.7) 1 (8.3) 13 (12.6) 
10 Radiology 
investigation 
23 (79.3) 21 (72.4) 10 (90.9) 17 (77.3) 8 (66.7) 79 (76.7) 
11 Explanation of 
procedure 
8 (27.6) 10 (34.5) 5 (45.5) 7 (31.8) 5 (41.7) 35 (34.0) 
12 Explanation of 
complication 
1 (3.4) 8 (27.6) 2 (18.2) 6 (27.3) 5 (41.7) 22 (21.4) 
13 Informed consent 4 (13.8) 5 (17.2) 4 (36.4) 7 (31.8) 5 (41.7) 25 (24.3) 
14 Amount of 
anaesthesia 
20 (69.0) 29 (100) 11 (100) 21 (95.5) 11 (91.7) 92 (89.3) 
15 Name of 
anaesthesia 







2012 2013 2014 2015 2016 Total 
n (%) 
16 Suturing material 28 (96.6) 28 (96.6) 11 (100) 22 (100) 12 (100) 101 (98.1) 
17 Dressing material 23 (79.3) 22 (75.9) 10 (90.9) 19 (86.4) 10 (83.3) 84 (81.6) 
18 Post-operative 
instruction 
25 (86.2) 27 (93.1) 11 (100) 20 (90.9) 12 (100) 95 (92.2) 
19 Post-operative 
medication 
7 (24.1) 2 (6.9) 1 (9.1) 2 (9.1) 4 (33.3) 16 (15.5) 
20 Post-operative 
mouthwash 
5 (17.2) 0 (0.0) 0 (0.0) 5 (22.7) 4 (33.3) 14 (13.6) 
 
Figure 9 shows the number of audited records that met the proposed audit criteria. One 
out of 103 records satisfied 100% of the proposed standards. Nearly quarter of the 










































3.1.5 Summary of audit 
A total of 103 records were audited from 2012 to 2016, which recorded 105 separate 
CLS procedures. The findings of the audit revealed that there was heterogenicity in 
reporting the CLS. In fact, some of the records were falsely coded as having CLS, despite 
no actual details found in the records. The medical history was not 100% updated by 
the treatment provider, however, information from the self-reported patient 
enrolment sheet was considered. The treatment sequence also differed between 
patients. Some of them had a consultation appointment, while others went to surgery 
without any separated consultation visit. Other than that, informed consent was not 
mentioned clearly in the records. Only a small number of records reported that the 
verbal or written consent was obtained prior to surgery. Regarding the periodontal 
assessment, the reporting of these information was poor. Pre-operative parameters 
such as BOP, PD and GR were reported in less than 50% of the records.  
 
The most reported information were the medications taken by patients (100%), the 
reason for referral (99.0%), the suture material (98.1%) and the post-operative 
instructions with 95%. In contrast, the least reported information according to the 
proposed criteria were informed consent (4.3%), post-operative medications (15.5%), 
post-operative mouthwash (13.6%) and assessment of oral hygiene (12.6%) 
 
The number of follow-ups and the reporting information during each appointment 
varied among clinicians. In order to achieve reporting similarity, the audit proposed 
some criteria to be included in the record during those appointments. Observations on 
the quality of healing and removal of sutures were the most reported items found in 
the records during these visits.  
 
The published literature provides little in the way of clear guidelines for record keeping 




as a preliminary guideline for future references.  This guideline can improve the record 
keeping practice in our institution 
 
3.2 Patient satisfaction in periodontal surgery 
The questionnaires were distributed by mail to 103 patients who had received CLS 
between 2012 and 2016. From those, we received 45 responses after one month of 
distribution. Three out of 45 potential participants had moved to another address, while 
another three called and informed they were not interested in taking part in this survey. 
The details of the respondents are described in Table 45. 
Table 45. Distribution of the responses of questionnaire according to year of surgery. 
 2012 2013 2014 2015 2016 Total 
n (%) 
Responses 
 Answered the questionnaire 
 Moved to another address 








































Of the total of 39 subjects who answered the questionnaire, 27 of them (69%) are male, 
and 12 (31%) are female.  
 
3.2.1 Section A-Recollection of the gum surgery 
The first question in this section asked the patients whether they could recall receiving 
the surgery between 2012 and 2016. Of 39 who answered the questionnaire, 33 of them 
said they could recall having the surgery, while 7.7% answered 'No' and 'Not Sure' 





Figure 10. Patients’ recall of having CLS surgery between 2012 and 2016  
 
Question number two related to the patient’s perception of the treatment provider’s 
verbal explanation of surgical procedure. Twenty-nine (89.9%) of respondents 
answered 'Agree' or 'Strongly Agree' that clear explanation was given, while four 
participants answered neutrally (Figure 11). None answered 'Strongly Disagree’ or 
‘Disagree’. 
 
































Q.2. The crown lengthening surgical procedure was clearly 




The third question asked about the patient’s perception as to whether possible surgical 
complications were clearly explained. (Figure 12). Most of the respondent answered 
‘Neutral’ (42.4%), followed by ‘Agree’ (30.3%) and ‘Strongly Agree’ (21.2%). However, 2 
respondents answered ‘Disagree’’. 
 
Figure 12.  Extent to which patients agreed that they had received a clear explanation of possible 
complications. 
 
Question number 4 was open-ended and asked about the surgical complications that 
they were warned of. Eleven subjects did not answer the question. Of remaining 21, 15 
said they could not remember the information, and five answered pain, infection and 



























Q.3. The possible complications of the crown lengthening surgery 




Table 46.  Possible complications patients recalled being warned of 
Q.4. Please list the complications that you were warned of. 
Responses Frequency (%) 
Can’t remember 15 (45.5) 
Pain, infection, bleeding 5 (15.2) 
Teeth maybe broken 1 (3.0) 
Discomfort healing period 1 (3.0) 
Did not answer 11 (33.3) 
Total  33 (100) 
 
The fifth question asked whether the participant experienced pain during the 
procedure. Of 33 participants, 26 (79%) answered ‘No’ while 7 (18%) answered ‘Yes’. 
(Figure 13) 
 






Q.5. I experienced pain while the dentist was performing the 




The responses were compared with the documentation in the records. It showed that 
those patients who reported experiencing pain had also required a higher volume of 
local anaesthetics during the procedure. One record reported the use of 8.8ml, while 
6.6ml was reported in three records. For those who did not experience pain, the 
maximum amount of local anaesthesia that was reported was 6.6ml. 
Table 47. Amount of local anaesthesia needed in relation to the reported pain during the surgery.  
Pain during 
surgery 
Volume of local anaesthesia reported (ml) 
Not Reported 2.2 3.3 4.4 5.5 6.6 8.8 Total 
Yes 0 1 0 1 0 3 1 6 
No 3 3 1 10 2 5 2 26 
Not Sure 0 0 0 0 0 1 0 1 
Total  3 4 1 11 2 9 3 33 
 
Question number 6 asked participants to quantify the amount of pain they experienced 
during surgery using a numbered pain scale (0 to 10). The mean pain score was reported 
as 4.33±3 with the median 3.5 (range 1-10).  
The next question asked whether the respondent suffered post-operative pain after 
their CLS. More than 50% of respondents (18) answered ‘Yes’, 13 (39%) answered ‘No’, 






Figure 14. Patients’ experience of pain after CLS procedure 
 
Similar to question number 6, a numbered pain scale was used to rate the amount of 
post-operative pain after surgery. The mean pain score was 4.5±2.5 with a median of 4 
(range 0-8).  
 
Patients were also asked about their perception of improved gingival aesthetics (“gum 
appearance”) after the surgery. Two thirds of the respondents answered 'Neutral', 
while 'Agree' and 'Strongly Agree' shared the same percentages, which were 15.2% or 
five subjects. The 'Disagree' and 'Strongly Disagree' also had a similar percentage of 












Figure 15.  Patients’ opinion on the appearance of their gums after surgery 
 
The tenth question regarded the patient’s ability to clean their teeth after surgery. A 
similar pattern as that of question 9 can be seen, with most responding neutrally 
(48.5%). Just over a third agree or strongly agree with the question (Figure 16).  
 



















































Question number 11 concerned the restorability of teeth/tooth without the surgery. 
Fifteen of participants agreed that their tooth could not be restored without the CLS. 
The options 'Strongly Agree' and 'Neutral' recorded similar responses with 24.2% and 
27.3% respectively. However, a small number of respondents (3%) strongly disagreed 
with the given statement (Figure 17). 
 
 
Figure 17. Patients’ beliefs about the relationship between the surgery and tooth restoration. 
Regarding the explanation of surgical cost, almost three quarters of respondents agreed 
or strongly agreed that the costs were properly discussed with them prior to surgery 





























Figure 18.  Patients’ perception of the discussion of costs 
 
The next question from this section related to the benefit of surgery with regards to the 
cost involved. The majority of subjects agreed that the cost was justified for the surgical 
treatment (78.8%). However, 3 subjects disagreed or answered ‘Strongly Disagree'.  
(Figure 19) 
 
























Q.12. The cost of the surgery was discussed with me by the dentist 





























Question 14 asked about the patients’ satisfaction with their CLS. Of 33 subjects who 
recalled having the surgery, nearly half strongly agreed that they were satisfied with the 
surgery. In total, 81.9% of participants were satisfied to some extent with the surgery. 
Only three subjects (9.1%) reported that they were dissatisfied (Figure 20). 
 
Figure 20.  Patients’ reported satisfaction with the CLS. 
 
The last question in this section was open-ended to allow respondents to provide 
comments related to the surgical procedure. In total, 11 participants gave comments, 
which can be grouped into four different categories: the procedure, complications, 





























 Table 48. Categories of comments on CLS 
Q.15. Do you have any other comments regarding the surgery? Please mention 
Responses categories Frequency (%) 
Procedures 10 (30.3) 
Complications 6 (18.2) 
Satisfaction 4 (12.1) 
Others 1 (3.0) 
Not answer 12 (36.4) 
Total  33 (100.0) 
 
With respect to procedure, among the comments were: “Process was slow”, 
“Procedure not completed within the appointment meaning … another appointment 
needed for the same task”, and, “It was done out of necessity, not for cosmetic 
reasons”. Regarding satisfaction, comments included, “Reluctant to have this surgery 
again”, “Not very happy”, and “Happy with the treatment”. Meanwhile, for 
complications, examples of comments from the respondents are, “Still have the 
problem, but not sure whether it’s perio or endo” and “Stitches fell out within two days 
and flaps of gums moving around”. In addition, an example of responses categorized as 
‘others’ is, “Send this out sooner please, I have a memory problem.” All comments and 




3.2.2 Section B-Medical history 
For section B, 39 participants responded to the questions. Question 1 of this section 
asked participants to report any medical conditions they had at the time of the survey. 
Fourteen (35.9%) answered ‘no known any medical condition’, while the remaining 25 
selected from a list the particular conditions they had experienced (Figure 21). From the 
25, 10 (25.6%) reported a heart condition, while four participants reported 
Hypertension, Asthma, or Hepatitis. The least common medical problem was 
Hypertension, being experienced by three subjects.   
 
Figure 21.  Participants’ medical condition  
For the smoking history, 5% of respondents said they were currently an active smoker, 







Q.1. What medical condition do you have?






3.2.3 Section C-Personal dental care 
The first question in this section asked participants to report the frequency with which 
they brushed their teeth. All of the 39 subjects reported brushing their teeth at least 
once a day. More than two-thirds said they brushed twice a day (Table 49). 
Table 49. Reported frequency of tooth brushing per day (n=number of respondents) 
Frequency of brushing n (%) 
Less than once a day 0 (0) 
Once a day 6 (15.4) 
Twice a day 27 (69.2) 
More than twice a day 6 (15.4) 
Total 39 (100) 
 
From six subjects who brush their teeth once a day, five of them brushed in the morning, 
and one in the evening. For twice a day, the respondents answered that they brush their 
teeth both in morning and evening. Lastly, six subjects reported brushing more than 
twice daily: four (67%) brushed after every meal, and two participants ticked all answer 
options (morning, evening, after every meal). 
 
The third question asked about frequency of interdental cleaning. Most participants 
reported interdental cleaning less than once a day (51.3%). Five subjects (12.8%) 
answered twice a day and one respondent reported cleaning the interdental area or 





Figure 22. Frequency of interdental cleaning 
 
Asked if they used toothpaste that contains fluoride, 28 (72%) respondents said they 
did. Seven participants were not sure, while four (10%) used non-fluoridated toothpaste  
The next question asked participants how frequently they replaced their toothbrush. Of 
39 subjects, more than half answered less than once every six months. Ten patients 
changed the toothbrush when it lost its efficiency, while one person replaced their 
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Figure 23. Frequency of toothbrush replacement 
 
Respondents were asked who was their preferred provider for their routine dental 
examinations. Twenty-two (54%) respondents said they saw a dentist for routine 
examination, nine (23%) visited a dental hygienist, while 3% visited a specialist. Eight 
people did not answer the question. 
The next question asked about the frequency of dental check-ups. Just over half of 
respondents had a routine dental check-up every 6 to 12 months. The second most 
common response was, ‘When I have dental pain’ (25.6%); only 6 answered 





































Table 50. Frequency of dental visit 
Frequency of dental visit Frequency 
n (%) 
Between 6-12months 20 (51.3) 
Occasionally 6 (15.4) 
When I have dental pain 10 (25.6) 
Not answer 3 (7.7) 
Total 39 (100.0) 
 
The final question in this section asked about the last time the participant had a dental 
check-up prior to answering the questionnaire. Of 39 participants, 33 reported having 
had a dental check-up within the last year. Six had not had a check-up in 2 or more 
years. (Figure 24) 
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3.2.4 Summary of patient satisfaction survey 
This survey was conducted to evaluate patient satisfaction with respect to CLS 
procedures. In addition, information related to the medical history and oral hygiene 
practice in patients who received CLS was also obtained.  
 
Of 103 questionnaires that were sent, 39 participants answered, and 33 of them were 
able to recall the surgical experience. In general, most respondents were satisfied with 
their surgery (81.9%). In addition, we also asked about the pain experience during and 
after the surgery. During the surgery, almost 80% answered they did not experience any 
pain. In contrast, 55% of respondents experienced pain after the surgery. The mean 
post-operative pain score was 4.33±3 with the median of 3.5. 
 
For personal dental hygiene, approximately 70% of respondents brushed twice daily. 
The question on interproximal cleaning however, revealed that 51% of respondents did 
this less than once a day, and only a small percentage cleaned interproximal twice a 
day. Most of the respondents also had a regular dental check-up between 6 and 12 




4. Chapter 4–Discussion 
4.1 Introduction 
The present study was designed to serve three objectives. Firstly, to audit current 
record keeping on periodontal surgery, specifically for crown lengthening surgery (CLS). 
Secondly, to determine audit criteria that could be implemented for future audits. 
Thirdly, to evaluate patient satisfaction towards CLS. In this study, we introduced new 
criteria for audit purposes; these may also serve as a guideline for future record 
keeping.  
 
As part of the process evaluation, this audit provided us with information about the 
current status of record keeping related with CLS compared to a proposed standard. 
Moreover, it also provided relevant information to be incorporated and improved in the 
future.  
 
The second part of this study relates to patient satisfaction where self-reported 
questionnaire was sent to all patients who received the surgery between 2012 and 
2016.  
 
4.2 Audit of clinical records in CLS 
4.2.1 General findings 
The audit demonstrated that record keeping in CLS was inadequate according to the 
proposed criteria. Among 103 audited records, only one met all the proposed criteria, 
and most records only achieved less than 50% of the criteria. For the follow-up 
appointments there was no uniformity on how this information was reported. The 
number of visits after the surgery was different among patients, and reported items 




These results are in alignment with other studies, where low to average reporting scores 
have been documented in auditing dental records (Rasmusson et al. 1994; Helminen et 
al. 1998; Morgan 2001; Pessian and Beckett 2004; Dosumu et al. 2012; Chong et al. 
2014; King et al. 2017). Rasmusson et al. (1994) demonstrated that 40% of the 
documentation in Swedish dental patient records was not in accordance with the local 
authority rules. In fact, they thought the proportion of non-compliance records would 
be higher, since different ways of record-keeping practice were observed. Furthermore, 
Helminen  and colleagues (1998) showed that record keeping did not meet all the 
required criteria  stated by the authorities. The least reported criteria included patients' 
medical history and oral health examination. Morgan (2001), in an audit of record 
keeping for a group of general practitioners, reported low quality of record keeping 
according to the criteria used in the study. The standards of record keeping were below 
the optimal level for patients funded by both the National Health Services (NHS) and 
private contracts. Fundamental clinical points that could influence the basic dental care 
provision were not reported. In addition, Pessian and Beckett (2004) showed that 
record keeping practice by undergraduate students was far from optimal. 
 
4.2.2 4Discussion on method 
4.2.2.1 Audit criteria 
In the studies by Helminen et al. (1998), Morgan (2001), and Rasmusson et al. 
(1994), well-established criteria provided by the local authorities were used. One study 
(King et al. 2017) used a guideline from a regional society (European Society of 
Endodontology (ESE)) for their audit. In contrast, our audit used newly-
proposed criteria developed according to the literature on CLS combined with the 
guidelines provided by the national Dental Council. Regardless of the criteria used for 
the audit, most of the records did not achieve the required standard level. In addition, 
the audited procedures also differed between studies as this audit was specifically done 
on the crown lengthening procedures, while other studies audited general dental 




optimal level. This demonstrates that irrespective of the procedure, record keeping was 
inadequate. 
 
4.2.2.2 Scales for record auditing 
Several studies utilized the two scoring system (yes or no) for the audit (Helminen et al. 
1998; Morgan 2001; Chong et al. 2014). A similar method has been implemented in this 
audit to evaluate the records according to the proposed standards. This approach is 
more straightforward, as it determines the presence or absence of the criteria in the 
records and makes it easier to audit the quality of record keeping. Other auditing 
studies, have used the CRABEL scoring system, which quantitatively assesses the level 
of compliance of record keeping (Pessian and Beckett 2004; Dosumu et al. 2012). 
Pessian and Becket (2004), reported that record keeping practice in undergraduate 
students was below the optimal level. The lack of quality in record keeping practice in 
final year dental students was evident. A later study (Dosumu et al. 2012) evaluated the 
quality of record keeping in undergraduate student in one of the university in Nigeria, 
demonstrated contradicting results, as their cohort showed above average skills in their 
record keeping. These differences related to closer supervision by postgraduate 
students and specialists. Additionally, an established protocol that included specific 
items was presented to the supervisors before they completed the clinical rotation. A 
clear comparison between the stated studies and our study is difficult, since the scoring 
methodology was different. The CRABEL score quantitatively assesses the level of 
compliance of the record keeping. In addition, the type of cohort was also different, as 
the present study included only postgraduate students and specialist staff who were 
qualified professionals and had clinical data entry experience. However, despite these 
differences, a common finding was observed, the quality of the record-keeping still did 
not achieve the intended target. 
 
4.2.3 Findings of specific criteria 
In this audit, some criteria such as medical condition, usage of local anaesthetics and 




pre-surgical assessment and informed consent were infrequently reported in audited 
records. 
 
4.2.3.1 Medical condition 
In present audit, the medical condition was reported for more than 70% of the records. 
This criterion was also audited in previous audits (Morgan 2001; Dosumu et al. 2012; 
Chong et al. 2014). The findings in this study are higher compared to the findings by 
Morgan (2001), where less than 50% completed the medical history. The differences 
may be related to the type of audited records. Morgan (2001) evaluated the record-
keeping practice for the dentist entering quality assurance program, while the present 
study evaluated the records related to the surgical procedure. Therefore, more details 
on medical history were obtained. The reporting of medical condition in our audit was 
similar to Chong et al. (2014), who found more than 70% of the records reported 
medical condition after intervention programs such as lectures and seminars on audit 
and record keeping . However, before the intervention, the audit showed a low rate of 
reporting of medical history. This indicates that, in certain criteria, 
record keeping practice could be improved through education and reinforcement. 
Dosumu et al. (2012) reported that more than 90% of medical history was mentioned 
by the students, which is higher than this audit. It that study, the evaluated records 
were general dental records that were not specifically related to any surgical procedure. 
In contrast, in the present study, the audited records were specific to CLS. However, 
some treatment providers only referred to the previous medical history instead of 
taking a new one. This may be the reason why the reporting of medical conditions 
did not 100% meet the proposed criteria. 
 
4.2.3.2 Local anaesthetics 
The usage of local anaesthetics was highly reported, with almost 90% of the records 
reporting the name of the anaesthetic and the amount used for the procedure. With 
regard to the amount of anaesthesia, one study (King et al. 2017) examined the 




reported criterion was among those with a low reporting rate of less than 50% in the 
first cycle. However, after they introduced a template for the record keeping, the 
reported criterion was significantly improved, where approximately 90% of the records 
fulfilled the standards according to ESE guideline. The findings on anaesthetics between 
our audit and King et al. (2017) were identical, even though it involved two different 
procedures. The present audit also suggested that there were different types of local 
anaesthetics used for CLS. In the present study, five types of anaesthetics were used. It 
is difficult to explain which one is preferable by the clinicians, but instead of type of 
anaesthetics, they should focus on the amount of solution. The present audit reported 
that the maximum dosage was 5 cartridges, which was equal to 11.0ml (1 cartridge 
contains 2.2ml solution). This was reported for the combination of Articaine and 
Xylocaine. According to Haas (2002), the maximum dosage for each solution is different, 
with 7mg/kg for Articaine, 7mg/kg for Lidocaine, 6.6mg/kg for Mepivacaine, and 
8mg/kg for Prilocaine. Therefore, the usage of anaesthetics reported in the audit did 
not exceed the limit. 
 
4.2.3.3 Sutures and dressing materials 
In this study, another highly reported criterion was suture and dressing materials. These 
two materials were not the focus of studies by Arora et al. (2012), Bragger et al. (1992), 
Lanning et al. (2003), and Pontoriero and Carnevale (2001). They were more focused on 
the reposition of the flap via close adaptation, while one study mentioned the usage of 
dressing material (Pontoriero and Carnevale, 2001). It may be unimportant to mention 
the type of materials used as long as primary healing and haemostasis can be achieved. 
As regards to the sutures, the majority of sutures reported related to the type of 
material used for suturing, being resorbable (Vicryl®) suture. This suture material is 
popular in periodontal and implant surgeries as it results in less postoperative 
inflammation and provides more comfort to the patient (Domnick 2014; Koshak 2017). 
Therefore, it is always a material of choice in periodontal surgery. On the other hand, 
not all CLS required the placement of dressings to protect the surgical area, although 
it is recommended after CLS (Antoniazzi et al. 2014). Indeed, it is left for the clinicians 




why some records did not report the dressing materials and did not have it as part of 
the procedure. 
 
4.2.3.4 Pre-surgical assessments 
Pre-surgical periodontal examinations, such as plaque score, bleeding on probing, 
probing depth, and gingival recession, should be carried out prior surgery to confirm if 
the CLS is indicated. Furthermore, the patient should have a stable periodontal 
condition, which is critical factor when carrying out the surgery. These points were 
rarely reported in our audit. The absence of bleeding on probing has been reported to 
represent periodontal health with a high negative predictive value (Lang et al. 1990). 
Likewise, good oral hygiene would allow for precise incisions and prevent post-
operative wound infection (Burkhardt and Lang 2014). The reporting of the pre-surgical 
examination in this study was low compared to the audit done by Dosumu et al. (2012), 
who reported intra-oral findings of approximately 80%.  Dosumu et al. (2012), only 
performed a general intra-oral examination and did not specifically evaluate 
periodontal status. Furthermore, the records were not related to any surgical 
procedures. Therefore, a direct comparison could not be made. Studies by Helminen et 
al. (1998) and Morgan (2001) evaluated the periodontal screening in general records. 
Their studies were not considered for a surgical treatment. Helminen et al. (1998) used 
the Community Periodontal Index of Treatment Needs (CPITN) and Morgan (2001) used 
Basic Periodontal Examination (BPE), for the screening of periodontal diseases. Both 
studies reported that the findings of either examinations were mentioned in more than 
90% of the records. However, these are not comparable to this audit due to the 
difference in the assessment method. CPITN and BPE are general screening tools used 
to indicate the periodontal status of the patient and the treatment needed according 
to the condition. Meanwhile, the present audit specifically examined the reports on 
tooth condition that were indicated for surgery. One study (Chong et al. 2014) audited 
the records on periodontal charting both before and after intervention that included 
seminars and lectures on record-keeping practice. They found that assessment of the 
periodontium was poorly recorded, even though education on record keeping had been 




reported in less than 40% of the records, even though our audit was done on 
postgraduate students. The pre-surgical assessment is crucial in determining the 
suitability of the tooth before proceeding with surgery. This was an unexpected finding; 
we expected that every patient who required surgery would have had a pre-surgical 
periodontal assessment for the specific tooth requiring CLS. Furthermore, periodontal 
assessment such as probing depth and bleeding on probing are routine examinations in 
the periodontal clinic, and every referred case should have their entire dentition 
periodontally assessed. All parameters should be stabilized, and inflammation should 
be controlled before they can proceed to the surgery. 
 
4.2.3.5 Informed consent 
The audit found that almost 80% of the records did not report any form of consent 
obtained prior to CLS. Only one out of 103 records provided a written consent. Even 
though the patients already consented for the treatment at the dental school in the 
Patient Enrolment form, CLS is considered an invasive procedure that has a significant 
risk of adverse effects on patients; thus, another consent should be obtained. 
As regards to the findings, they were similar to those from a study on general records 
by Dosumu et al. (2012) where informed consent was seldom reported. This shows that 
obtaining informed consent was not properly practiced. Some studies mentioned 
informed consent as part of their audit criteria, but they did not specifically mention it 
in the results (Morgan, 2001; Pessian and Beckett, 2004). Nevertheless, it is difficult to 
draw a conclusion on whether prior consent for surgery was previously obtained or not 
in our audit. Firstly, there are no clear guidelines as to whether every surgery requires 
an additional consent, and no formal consent form for surgery is available in the 
Periodontics specialist clinic at the moment. Secondly, the audit was performed 
retrospectively, and the treatment provider might have obtained the consent without 
reporting it in the record of treatment. Regardless of the reasons, informed consent is 
important, especially when it involves surgery, which might result in some post-
operative complications. Patients need to be well-informed about the procedure and 
its complications before proceeding with surgery. Even though informed consent 




obtained and reported in the patient's record. The written informed consent allow 
patient to be involved with the discussion and be better informed about the consent 
process. Other than that, it provides evidence that clinician has discussed with patient 
about the risk, benefit and associated complications of the procedure. 
 
4.2.4 Other findings 
4.2.4.1 Different coding system 
In addition to the record-keeping practice, the audit found that some records were 
wrongly coded as receiving CLS, while the actual treatment done was different. Seven 
records from the initial list were excluded due to this particular reason. The incorrectly 
coded information may have led to patients being incorrectly charged for procedures. 
For example, one record was coded as CLS, but the actual procedure reported done was 
a root resection. Another example was a procedure reported as removal of overhanging 
amalgam restoration, which was then coded as CLS. This could happen due to a mistake 
by the Titanium software, which wrongly extracted the procedure as part of CLS. Other 
than that, it can be due to a mistake by the administrative staff who did the pricing. 
That person might wrongly insert a different code number, which leads to a different 
interpretation by the Titanium software. Hence, the staff who did the pricing must be 
informed regarding this error so that it would not be repeated in the future. In order to 
help minimizing this error, clinical providers could write the exact code number of 
treatments in the record of treatment sheet as they knew what kind of procedures have 
been performed on patients. 
 
4.2.4.2 Evidence-based practice 
The audit revealed that the crown lengthening surgery done in the periodontics 
specialist clinic were in alignment with the current available literature. The main 
reported referral reason was restorative needs, which consisted of exposure of the 
ferrule and restorative margin, as well as subgingival caries and fractures. The 




et al.(1992); Lanning et al. (2003); and Pontoriero and Carnevale (2001), where 
insufficient tooth structure for restoration was the main reason for the surgery. Post-
operative protocols, such as the prescription of chlorhexidine mouthwash and 
medications, were reported in our audit findings. The studies by Bragger et al. (1992), 
Herrero et. al. (1995), and Lanning et al. (2003) reported that chlorhexidine mouthwash 
was provided after the surgery to help patients with plaque control and to encourage 
the healing of soft tissue. However, our audit found that the reporting of these criteria 
was low. This might have happened because the practice in the periodontology unit 
included giving the post-operative instructions in written form, along with mouthwash 
(Chlorhexidine) and pain-control medication (Tab. Paracetamol 1g and Tab. Neurofen 
400mg). They might have been given to the patient but not properly recorded by 
clinicians. 
 
4.2.5 Post-operative review 
4.2.5.1 Frequency and duration of reviews 
The present audit showed there was diversity in reporting post-operative reviews. The 
time of the first review after surgery and the number of visits were different. Most of 
the procedures had only one follow-up appointment (56%), and surprisingly, 13% of the 
procedures did not report any follow-up appointment after the surgery. Regarding the 
time after surgery, the first follow-up appointment was reported between 1 and 5 
weeks, and the maximum duration until the follow-up was reported at 30 weeks. The 
literature relating to CLS refers to a range of time periods for follow up appointments 
are carried out to examine the soft tissue condition: up to 8 weeks after surgery 
(Herrero et al. 1995), 6 months (Arora et al. 2012; Bragger et al. 1992; Lanning et al. 
2003), and 12 months (Pontoriero and Carnevale, 2001). The timing after surgery is 
important to ensure the readiness of tissue and tooth for the next procedure. However, 
the reporting time of review and frequency of the visits after surgery were varied. The 
differences in the frequency might be due to the fact that the patient did not require 
any additional follow-up in the periodontal unit. Hence, it was not reported as having 




additional review is needed or not. This is to justify whether any further treatment 
is required in the periodontal specialist clinic, or the patient should be seen by the 
referring dentist for further treatment. 
 
4.2.5.2 Reporting the review appointments 
As mentioned earlier, to facilitate the auditing of the review records, the clinical notes 
were divided to three sections: patient's complaint, examination, and procedure. This 
method gave a more structured approach and made it easy to interpret the written 
information in the records. 
 
During the first review, the two main complaints reported were sensitivity and pain, 
whereas 36% reported no associated problem. In contrast, almost 50% did not report 
whether there was a complaint or not. It is possible that “no complaints” implied no 
significant finding and was thus not reported in records. Regarding the pain, it might 
have lasted only for a few days and was, therefore, not a concern for the patients. 
Moreover, by having pain control medications, the pain could be arrested, thus 
explaining the absence of reported pain in the records. The reporting of symptoms, 
especially pain, should include the duration and any related aggravating and relieving 
factors. To achieve this, the patients should be asked about symptoms at each visit 
(Pippi 2017), and progress should be monitored in the following appointments if 
symptoms were previously reported. 
 
Regarding examination, the majority of the reports mentioned the observation of 
healing, with more than 80% reporting good healing at the first review visit. This 
observation was found in the second and third review visits as well. The observation of 
healing is important; it is not only done to observe the condition of the soft tissue but 
also includes suture monitoring and removal (Pippi 2017). However, other 
examinations, such as those relating to oral hygiene, inflammation, and margin 




reported information. An observation on the position of the margin is crucial since the 
gingival tissues tend to shift their position to coronal and apical directions after surgery 
(Arora et al. 2012; Pontoriero and Carnevale 2001). The low reporting rate of this 
finding in the audit might be due to the lack of an initial observation of the restorative 
margin. Hence, in order to make a comparison, clinicians should report its initial position 
before the surgery. Additionally, it might be that this parameter has not been previously 
taught or explained as a clear parameter to be reported during the postoperative 
examination. 
 
For the procedure, suture removal was more frequently reported, as compared to 
dressing removal and tooth prophylaxis. During the first review, 72% of the records 
reported suture removal, while some mentioned that the suture was left. Suture 
removal was mostly reported done after 1 and 2 weeks. Two cases reported suture 
removal in 3 weeks, and 1 case reported it after 5 weeks. If we look through the 
literature, suture removal was done between 1 week (Arora et al. 2012) and 10 days 
(Lanning et al. 2003; Pontoriero and Carnevale 2001). Sutures have been shown to exert 
both an adverse influence on flap blood circulation and an inflammatory reaction in 
surrounding tissues. Therefore, they should be removed according to each individual 
situation and not after a routine 7-10 day period (Burkhardt and Lang 2010). Hence, this 
explains the differences in timing for suture removal found in this audit. In addition, 
most of the suture material used in the periodontics unit was resorbable. The suture 
might be resorbed prior to the review appointment, therefore, not reported in the 
records. Similar findings can also be referred to the dressing material. Some patients 
might have lost the dressing before the recall appointment; therefore, the removal of 
it was not mentioned. 
 
4.2.6 Clinical significance 
Clinical audit is one of the aspects to assess the quality of medical care provided to the 




process, outcome (Donabedian 1966). The use of process evaluation is relevant in this 
study as it reveals if the CLS is properly practiced in the discipline. 
 
The result of this audit also indicates a better record keeping protocol is needed in the 
future. Currently, some items such as informed consent and pre-surgical examinations 
were under-reported by the treatment providers. By addressing this issue, the clinicians 
can concentrate more on record keeping practice rather than observe the outcomes 
only. 
 
The audit involved the collection and measurement of clinical activities and their 
outcomes. By analysing the audit findings, we were able to identify the current practices 
used in the CLS, recognise any weaknesses, and implement necessary changes. 
 
The results of this audit could be used to create a record keeping template for CLS and 
other surgical procedures. The implementation of surgical template could improve 
record keeping practice, furthermore ease the audit process in the future.  
 
Furthermore, the findings of the audit showed that the clinical practice was in 
alignment with the current evidence on crown lengthening procedure. This includes the 
indication for surgery, pre-surgical assessment, and post-operative cares. 
 
In addition, it can serve for education purposes, particularly important in the current 
context of an educational institution. By providing proper knowledge to students 
regarding good record-keeping practice, we can ensure better documentation in 
the future. As mentioned earlier, good records can be beneficial to the practitioner and 
also to the patients. It also facilitates communication among dentists and allows future 





As regards to the audit cycle (Ashley et al. 2014) currently, this study analysed the 
findings and compared what has been done to the proposed criteria. The next step is to 
implement the changes and allow some improvement to be done; furthermore, a 
second cycle of audit should be performed. 
4.2.7 Limitations of the study 
The criteria used for this audit are newly developed. These criteria were selected based 
on the initial assessment of patients' records and were designed to best meet 
guidelines from the DCNZ and available literature regarding CLS. Currently, to the best 
knowledge of the author, there is no specific audit study done on periodontal surgery. 
 
The criteria used for this audit were not discussed with the New Zealand Society of 
Periodontology (NZSP) or the Australia and New Zealand Society of Periodontology 
(ANZAP). If this set of criteria is to be applied again in an Australasian context, it would 
be appropriate to consult with those bodies regarding the adequacy of reporting the 
procedure.  
 
The audit criteria did not include precise information on the surgical technique of CLS. 
The techniques for CLS include gingivectomy, apically positioned flap with/without 
osteoplasty, and passive eruption with/without fibrenectomy (Wennstrom and 
Zucchelli 2015). This audit only looked at one technique: apically positioned flaps 
with/without osteoplasty. However, the technique such as the final position of flap and 
amount of bone removed during the surgery was not properly audited.  
 
The final position of flap and amount of bone removed during the surgery is important 
to indicate the final position of soft tissue prior to the restoration. Most of the literature 
in crown lengthening mentioned about these criteria.  Adequate removal of bone and 
soft tissue will avoid soft tissue relapse to their original position after the surgery 
(Brägger et al. 1992; Lanning et al. 2003; Pontoriero and Carnevale 2001; Arora et al. 




This audit also performed in a retrospective way. Retrospective analysis have some 
drawbacks such as the researchers cannot control exposure or outcome assessment, 
and instead must rely on others for accurate record keeping (Euser et al. 2009). Some 




The current audit found that the number of records that correctly reported the items 
according to the proposed standard was low. Moreover, the way the information for 
CLS was recorded differed among clinicians. Some important criteria, such as informed 
consent and pre-surgical periodontal assessments, had a low reporting rate during the 
audit period. In addition, no general agreement on the review appointment after 
surgery was found, irrespective of the restorative work to be done. Furthermore, there 
was no uniformity in the examination and procedures to be carried out during follow-
up appointments. In terms of audit criteria, these were developed according to the 
literature on CLS and guidelines by the responsible authority, in this case, the Dental 
Council of New Zealand (DCNZ). The practices of CLS in the periodontal unit are in line 
with current evidence-based practice, but the documentation of the procedure was 
inadequate. The treatment provider should focus not only to the outcome but also to 
the process. By auditing the records, we could evaluate the practice and improve it for 
future patient care. A proper record keeping practice would allow a better 
interpretation of the procedure, thus reflecting the actual procedures that were done. 
 
4.2.9 Recommendations and future direction 
Good record-keeping skill is a must for a dental practitioner as the contents of the 
record represents the daily clinical practice of a clinician. Keeping accurate and 
comprehensive record ensures that all important information is kept in detail, and can 
be retrieved for future references. With regard to the CLS, this study recommends 





First, a surgical note template could help guide the providers, especially postgraduate 
students, to keep their records completer and more concise. In addition, this may aid 
uniformity when reporting surgical cases. In contrast, some missing criteria, 
such as surgical technique and examination of gingival biotype, should be included in 
the next audit. 
 
Future audit also could evaluate the treatment that was carried out on the teeth after 
surgery. The teeth treated with CLS might be restored with crown/bridge, and 
completed any necessary  restorative treatments (Hempton and Dominici 2010). 
The duration of follow up should also be standardized. Suture removal can be done 
between one and two weeks after surgery. The number of visits should be clearly 
indicated. If a patient does not require any more appointments in the periodontal unit, 
it should be mentioned in the record. If needed, the necessary timeline should be 
considered (one or two months after surgery).  
 
The next step in the audit process is to implement the changes and re-audit the process 
again. The audit findings should be presented to the periodontal unit, and any 
necessary changes should be done. Interventions, such as education via lectures and 
seminars, could increase awareness on record keeping practice among those who are 
working in this specialty: post-graduate students and specialists. 
 
Once the intervention is done, then the re-auditing process could be initiated. By using 
similar criteria to the present audit, we will hopefully create a better record keeping 
practice in the future. It was proven in literature that the record keeping performance 





4.3 Patient satisfaction survey 
4.3.1 Introduction 
A patient satisfaction survey was done to get feedback from patients regarding their 
experience of the surgical treatment they received. In addition to the satisfaction level, 
the survey also included questions regarding the medical history and the patient's oral 
hygiene practice. In this study, 103 questionnaires were sent, which represent the total 
number of patients received CLS between 2012 and 2016. From 103, 45 had responded 
with the questionnaire, furthermore, 39 agreed to participate. The reasons for not 
participating the study were due to inability to recall the procedure and moving to 
another address. 
 
4.3.2 General findings 
Overall, the findings from this study suggest that more than 80% of the participants 
were satisfied with the surgery. The result is comparable with other satisfaction studies 
in procedures such as minimally invasive surgical treatment (MIST) (Ribeiro et al. 2011), 
open flap debridement with the application of enamel matrix derivatives (EMD) 
(Tonetti et al. 2004), periodontal plastic surgery (Mahajan et al. 2007) and implant 
treatment (Adler et al. 2016).  
 
4.3.3 Response rate 
The response for our questionnaire was low, with only 45 out of 103 participants who 
responded to the questionnaires. The response rate was low compared to other studies 
using a similar method of sending questionnaires via post (Adler et al. 2016), where they 
received 81% responses. This was expected as we had a small number of participants 
compared to the study by Adler and colleagues. Their study had a bigger number of 
participants, 494 samples, and 400 of them responded to the questionnaire. 
Furthermore, the treatment also differed, as this study was done on patients who 
received CLS, while Adler's study investigated the satisfaction of patients who received 




patients after two to six years after the surgery. This might discourage the patients from 
taking part in the survey.  
 
4.3.4 Discussion on method 
4.3.4.1 Scale used to measure satisfaction 
In this study, the scale used to measure satisfaction towards CLS was the 5-point Likert’s 
scale format. By utilising this scale, patients could objectively answer whether they 
were satisfied or not with the surgery. Similar studies used Likert’s scale to measure the 
satisfaction towards their treatment (Mahajan et al. 2007; Ribeiro et al. 2011). 
 
Ribeiro et al. (2011) focused on satisfaction toward the treatment in terms of the 
aesthetic appearance of the treated teeth after six months of MIST. The study used 
a five-point Likert scale format (Very satisfied, Satisfied, Neutral, Moderately satisfied, 
Unsatisfied) and reported a satisfaction level of more than 90%. Mahajan et al. (2007) 
used three answer options for their study (Fully satisfied, Satisfied, Unsatisfied) and 
reported the number of patients, rather than percentages. They reported no patients 
were unsatisfied with the surgical procedure for both treatment modalities evaluated 
in their studies (Coronally Advanced Flap and Acellular Dermal Matrix and Coronally 
Advanced Flap only). A typical Likert scale contains 5- or 7-point ordinal scale, which is 
used by the respondents to rate the degree to which they agree or disagree with a 
statement. There is no exact way to develop a Likert scale but there should be at least 
5 categories of responses (Allen and Seaman 2007). The usage of less than five like in 
Mahajan’s study leads to generalization of the response, thus makes the measurements 
inaccurate (Lehmann and Hulbert 1972). In addition, the usage of a small scale, such as 
the 3-point scale should be avoided when working on the individual rating, because less 
scale could lead to the loss of important information (Friedman and Friedman, 1986). 
 
In contrast, Tonetti et al. (2004) used Visual Analog Scale (VAS) to determine the level 




EMD and Access Flap only), the satisfaction scores were 87 and 85, respectively. In an 
implant satisfaction study, Adler et al. (2016) evaluated the satisfaction level after 
implant placement and restoration via VAS score. They reported that 90% of their 
respondents were satisfied with the implant treatment. However, direct comparison to 
the present study cannot be made due to the difference in the methods used to assess 
satisfaction. The usage of VAS for satisfaction is more subjective, as patients need to 
mark their level of satisfaction on a 100mm line. Meanwhile, by using a 5-point Likert’s 
scale, the measurement becomes more objective as patients only have to indicate their 
satisfaction level to the specific answer.  
 
4.3.4.2 Method of assessment 
The present study reported small percentages of patient who were not satisfied with 
the surgery. This can be attributed to several factors. Firstly, the satisfaction survey was 
done related to the surgery in which treatment outcomes are influenced by the 
additional restorative treatments such as crown construction or restoration of teeth. 
The study by Mahajan et al. (2007) involved the root coverage procedure, where the 
outcomes could be seen after few months. Patients may have been delighted with the 
outcomes and rated as satisfied with the procedure. Therefore, no dissatisfaction 
towards the procedure were shown. Similarly, the study by Ribeiro et al. (2011) 
measured the satisfaction in terms of esthetic appearance of gums and teeth after 
minimally invasive surgical treatment.  
 
Apart from different procedures, the method of delivering the questionnaire was 
different. Instead of interviewing the patients about their satisfaction level, the 
questionnaire was posted out to the participants. Furthermore, this was 
not administered in a short period of time after surgery. This might explain the low 
response rate and the small percentage of dissatisfaction by respondents. Study by 
Ribeiro et al. (2011) surveyed the satisfaction in their patients six months after surgery, 
during the last recall appointment. The duration is similar with Mahajan et al. (2007) 




(Tonetti et al. 2004), patients were interviewed about their satisfaction towards the 
surgery after one year, and it was done during a review appointment. The studies of 
satisfaction was done mostly between six months (Mahajan et al. 2007; Ribeiro et al. 
2011) and one year (Tonetti et al. 2004). However, the recent study of satisfaction 
performed more than one year. This might have influenced the low response rate and 
inability to recall the surgical experience. 
 
4.3.5 Other findings 
4.3.5.1 Ability to recall the experience 
The small number of participants who were able to remember the surgical experience 
indicates that the ability to recall the surgical experience is different among individuals. 
Major trauma and limited amount of anaesthesia may result in a greater ability to 
remember the experience (Bogetz and Katz 1984). This ability was also different 
regarding the post-surgical duration and intensity of surgical pain (Apfelbaum et al. 
2003). The CLS procedure considered in this study involved open flap procedure, 
osteotomy, and then apically repositioning the flap to ensure adequate exposure of 
tooth structure for future restoration. This procedure can be classified as a complex 
surgery, with a median numerical pain score of 3 (Mei et al. 2016). 
The pain involved is minimal, and that is why some participants were not able to recall 
the experience. CLS might also not be considered a major trauma or surgical procedure 
in certain patients; thus, the experience does not register properly in their memory. 
 
The timing of sending the questionnaire also contributed to the ability to recall the 
painful experience. The questionnaire was posted out to participants two to six years 
after surgery. Some patient might not be able to recall it since the duration is quite long. 
A study in orthognathic surgery (Schilbred Eriksen et al. 2018) evaluated patient 
satisfaction after ten years. They reported similar satisfaction level to our study in term 
of long-term satisfaction, even though the procedures were not the same. Another 
study in a medical field (Hu et al. 2013) evaluated long-term satisfaction after anti-reflux 




dropped to 59% after ten years. A drop of 20% from 80 to 59% over five years would 
indicate that duration post-surgery does influence satisfaction. However, these studies 
are considered major surgery which might have a greater effect on the outcome and 
patient experience. Furthermore, the study by  Hu et al. (2013)  used telephone 
interviews rather than a posted questionnaire. This also could influence the result as 
the patient could ask anything about the surgery during the telephone conversation.  
 
However, some may query about the validity of the high satisfaction score in this study. 
It is because, some studies in medical field showed longer duration of sending 
questionnaire might reduce the satisfaction level.  A study in Denmark (Jensen et al. 
2010) showed sending questionnaire after 6 weeks of treatment in paediatric patient, 
reduced the satisfaction level and response rate. Another study after orthopaedic 
surgery (Stevens et al. 2006) also showed similar pattern of satisfaction level. 
Satisfaction level after the discharged from the clinic is higher compared to satisfaction 
score after one year of treatment in variety of orthopedic treatments (92 and 85 
respectively). Saal et al. (2005) evaluated the satisfaction towards anesthetic care after 
surgery in three different timing. It was concluded that the response rate and the 
satisfaction level was reduced with increased in timing of sending the questionnaire. 
While other studies  (Saal et al. 2005; Stevens et al. 2006; Jensen et al. 2010; Hu et al. 
2013) have found decrease in satisfaction at a later time point compared to immediately 
after care was rendered, one study reported an increase in patient satisfaction after 
ambulatory health care (Jackson et al. 2001). This study evaluated the satisfaction 
immediately after visit, at 2 months and at 3 months. The satisfaction level at 3 months 
(63%) was higher compared to immediately after visit (59%). The author mentioned that 
the increased satisfaction at 3 months reflected the aspects of symptom outcome such 
as symptom resolution, and improved in function.  Thus, this shows that satisfaction 






4.3.5.2 Pain experience 
In addition to satisfaction, the questionnaire also asked patients regarding their pain 
experience both during and after surgery. In this study, pain was evaluated using a 
numerical rating scale (NRS). On this scale, patients were asked to rate their pain 
intensity from 0 (“no pain”) to 10 (“pain as bad as it could be”) 
 
4.3.5.2.1 Pain during surgery 
With regard to pain during surgery, six respondents answered "yes", with a median pain 
score of 3.5 and a mean of 4.33. The mean pain score for this study was higher 
compared to those studies by Fardal et al. (2002) and Ribeiro et al. (2011). Using a VAS 
score, Fardal et al. (2002) reported a mean discomfort of 1.77, while Ribeiro reported 
a mean score of 0.54. This is difficult to make a direct comparison due to the difference 
in the rating scale used and because they used the term "discomfort" instead of "pain". 
The term "pain" used in our questionnaire may be confusing. This is because the use of 
local anaesthesia should have ensured that participants felt no pain during the 
procedure; if they had felt pain, they would have informed the clinician and received 
additional anaesthetic. Instead of asking about pain, possibly our questionnaire should 
have asked about discomfort during surgery. Pain and discomfort are different. Pain is 
defined as an unpleasant sensory and emotional experience that is associated with 
actual or potential tissue damage (Merskey and Bogduk 1994).  Discomfort, on the other 
hand is a feeling of uncomfortable and cannot be measured objectively (Magnusson et 
al. 1995). Someone might not be comfortable opening their mouth for a long period of 
time, but it does not mean they are pain. Therefore, the limitation of using a correct 
term in a questionnaire also plays a role in determining the actual feeling; whether it is 
pain or discomfort.  
 
4.3.5.2.2 Pain after surgery 
Differences were observed in responses regarding the experience of pain during or after 




with a mean of 4.5 out of 10. The post-operative pain score was different from other 
scores reported in the literature (Fardal et al. 2002; Mei et al. 2016; Ribeiro et al. 2011; 
Tonetti et al. 2004). Fardal et al. (2002), reported higher mean scores of post-operative 
pains compared to the present study: 5.1 and 6.1 out of 10 in males and females 
respectively after periodontal surgery (open flap debridement). On the contrary, 
Ribeiro et al. (2011) reported lower mean pain scores of 0.48 out of 100 after MIST. 
Likewise, Tonetti et al. (2004) found mean pain scores of 28 out of 100 after open flap 
surgery with and without application of EMD. These differences could be explained by 
several factors, one being the scoring scale used, and secondly the type of procedure. 
For example, Ribeiro et al. (2011) and Tonetti et al. (2004) used the VAS scale, while in 
this study, we used the NRS scale. 
 
The study by Mei et al. (2016) used a similar scoring system to our study. They found 
a median NRS score of 3 out of 10 for a similar procedure (Crown lengthening surgery), 
which was lower than the median post-operative score we reported. However, unlike 
our study, their questionnaire was completed only 10 days after surgery. Therefore, the 
participants may have recalled more easily the pain sensation. In contrast, our study 
sent the questionnaire out two to six years after surgery. 
  
If we compare the results of our questionnaire with our findings from the audit of 
patient records, we find that those who reported pain after surgery had no record in 
the file as to whether they had received any pain-relief medication. This may indicate 
that the post-operative pain control was not carried out by the clinician. However, we 
cannot draw a conclusion with certainty on whether the medication had been provided 
or not. As mentioned earlier in this chapter, the current practice at the periodontal unit 
is to give medications and mouthwash after periodontal surgery. Thus, the medication 
might have been given but not properly reported in the records, as it was a standard 





4.3.5.3 Surgical cost 
More than 70% of participants agreed that the cost of treatment was properly discussed 
prior to surgery. Furthermore, nearly 80% of respondents agreed that the surgical 
treatment was worth the cost that they had to pay. This factor also can contribute to 
the high satisfaction level towards CLS in the present survey. One study (Adler et al. 
2016) evaluated on the cost of implant treatment in Specialist Clinic of Periodontology 
and Prosthetic Dentistry, Public Dental Service, Stockholm, Sweden. They reported that 
the participants did not consider the cost of the implant treatment was reasonable. The 
differences between Adler’s study and our study were related to the type of treatment, 
and scale used to measure satisfaction. Adler et al. (2016) evaluated implant treatment 
using a VAS scale, while our study used Likert’s scale for CLS. Furthermore, dental 
implant therapy may also be much more expensive than CLS (Fardal and Grytten 2013).   
However, the cost of treatment at a dental school is minimal compared to private 
practice. Therefore, this finding only applies to public institutions such as universities 
where the fee for treatment is very low. 
To make a comparison on justification of the treatment related to the cost factor is quite 
challenging. This is because, the assessment on costs charged to patients in periodontal 
surgery are not generally available in the literature (Braegger 2005; Gjermo and Grytten 
2009).  
 
4.3.5.4 Importance of crown lengthening surgery 
Another factor that could contribute to the high level of satisfaction is patient 
awareness on the importance of the surgery. Most cases referred for CLS procedures in 
our study were in order to expose sufficient tooth structure for future restorative work. 
Approximately 70% of respondents agreed that without the surgery, the required 
restorative work could not have been performed. This showed that the respondents 
probably received a clear explanation regarding the need for surgery during the 





The desire of patients to retain their natural dentition might have contributed to this 
result as well. If a tooth can be restored and maintained, this avoids expensive 
treatment such as extraction followed with the placement of dental implants (Fardal 
and Grytten 2013). Crown-lengthening surgery may contribute towards successful long-
term retention of teeth requiring restorative treatment. Therefore, CLS becomes more 
relevant and important in periodontal practice (Pilalas et al. 2016).   
 
4.3.6 Oral hygiene practice 
The last section of the questionnaire is related to the oral hygiene practices by patients 
who received CLS.  
Most participants brushed their teeth twice daily (69.2%), while a further 15.4% 
brushed either once daily or more than twice a day. This finding is comparable with 
other oral health surveys in other parts of the world. For example, a survey done in 
the United Kingdom (UK) in 2009 (Hill et al. 2013) revealed that 75% of the participants 
brushed twice daily. A German study reported that 80% brushed twice daily (Ganss et 
al. 2009). We found a high awareness of toothbrushing practices. This outcome is not 
surprising since routine oral hygiene instruction practices are carried out at the dental 
faculty, as part of dental treatment. However, this response can also be influenced by 
the social desirability bias, which could encourage participants to say that they brushed 
at least once, as they probably know that is an acceptable answer. 
 
Patients were also asked about their frequency of interdental cleaning. More than half 
answered that they cleaned the interproximal spaces less than once a day. However, a 
third reported carrying out interdental cleaning at least once a day. This was higher than 
in other studies, such as 11.8% by Al-Shammari et al. (2006) and 29% in a survey by 
Merchant et al. (2002). This difference can be attributed to the fact that the patients in 
the present survey previously received surgery; hence, their knowledge and practice of 
oral hygiene might be better because of possible reinforcement on oral hygiene 




The other important point from this survey is the choice of dental practitioner for 
routine dental examinations. Notably, one-fifth of the respondents left the question 
unanswered, with no selection made from the included choices: dental specialist, 
dentist, and dental hygienist. One explanation for this result could be that the university 
dental clinic was not included as a provider, and some of the participants may have 
considered the dental school their treatment provider. In terms of frequency of dental 
visits, it was observed that one quarter of respondents sought dental treatment when 
they had dental pain/problems. On a more positive note, half of the respondents 
reported undergoing regular check-ups once or twice per year. This pattern of regular 
dental check-ups was slightly lower than that in a UK study (Hill et al. 2013), which 
showed a rate of 61%, but higher than a Middle East study (Al-Shammari et al. 2006), 
which reported that only 20.2% of the sample visited the dentist twice a year. This 
indicated that the dental care awareness of our participants was high.  
 
4.3.7 Clinical significance 
This is the first survey that has evaluated retrospectively the satisfaction levels in 
patients who received crown lengthening surgery. By evaluating satisfaction levels for 
this procedure has allowed us identify the satisfaction and awareness levels for CLS. 
This   reflects on the treatment quality and allows us to implement changes to improve 
the delivery of care. Patient satisfaction levels were high, which suggests that high 
quality surgical treatments are provided at the dental school and also reflects on the 
quality of teaching delivered at the university's dental clinic.  
 
The survey showed that pain levels during and after the surgery was mild to moderate. 
The minimal experience of pain could be the result of adequate anaesthesia during 





The survey found that the surgical treatment cost was considered reasonable and was 
worth the investment. These factors could have contributed in the high satisfaction 
levels observed in this study.  
 
The participants showed their awareness on the importance of surgery prior to 
restorative work. This demonstrates that adequate and timely explanations were 
provided. The importance of making the patient participative of the treatment process, 
secures the patient knowledge towards the surgical intervention and facilitates the 
patients’ decision to proceed or decline with the proposed treatment. 
 
The current oral hygiene practice for toothbrushing were adequate. This information 
may be critical if we want to assess the oral hygiene practices in patients attending the 
university’s dental clinic. There were inadequate practices in certain areas, such as 
interdental cleaning and frequency of dental check-ups, these findings could be raised 
and steps taken to improve the delivery of oral hygiene instruction in the future.   
 
4.3.8 Limitations of the study 
The survey was sent via post, and delivering questionnaires by this method resulted in 
low response levels. Surveys that use different methods such as telephone and face-to-
face interviews, improve the response rate (Kelley et al. 2003).  
 
In our survey, answers were totally dependent on the patient. The respondents could 
not make any enquiries if they needed further clarifications, which is different to phone 
or face-to-face interviews where patients can seek clarifications if needed. 
 
The questionnaire used in this study was newly constructed. At the time of the study, 




previously validated questionnaires will allow comparisons between dental treatment 
providers and the quality of dental care.     
 
The length of time between surgery and questionnaire administration was long, as 
the respondents underwent surgery years ago. This is likely to have influenced their 
answers and response rate, as it relied heavily on patients’ memories and experiences 
on the procedure. It would be ideal to make studies with a closer follow-up to the event 
to get a clear idea on the procedure and patient satisfaction level. 
 
4.3.9 Conclusion 
The clear majority of patients who received CLS between 2012 and 2016 were satisfied 
with the procedure.  
 
The oral hygiene practice information has provided an overview of the current practice 
among patients attending the faculty of dentistry. Those who received CLS did not only 
specifically attend periodontics clinic, but also other clinics, such as the undergraduate 
and urgent care unit. The point here is that oral hygiene education is essential in every 
clinical setting. Moreover, a patient has to be informed and educated with a viable 
practice that could maintain their oral health for the rest of their life. 
. 
4.3.10 Recommendation and future direction 
Future studies on patient satisfaction should be performed immediately after the 
surgery, or at least during the final review appointment in the periodontics specialist 
clinic. Two important points have been highlighted: the need for sending questionnaires 
at an early stage of the treatment and uniformity in the recall appointments. If a 
uniform protocol of recall visits were practiced, it would make the distribution of the 
questionnaires easier. For example, if the review protocol stated that two appointments 




and perception levels more accurately relying less on patient memory since the timing 
of survey is close to the surgical procedure. 
 
Results are likely to be improved if the questionnaire were answered in the presence of 
the researcher. By doing this, patients could immediately ask any questions to the 
researcher if they did not understand certain statements. It is likely to result in a better 
response rate. 
 
The implementation of a well-validated and established questionnaire would improve 
the validity of the results, reduce the time of constructing a new set and, thus, reduce 
the any possible error.  
 
Additional questions should be included, for example, the fate of the tooth after the 
surgery (extracted/restored) and satisfaction with the outcome of final restorative 
procedure. The questions on oral hygiene practices need to include the option of 
selecting the dental school as treatment as most of the patients included in this study 







The audit study and patient satisfaction survey were able to assess both quality of 
record-keeping and satisfaction following CLS procedure. The audit found that quality 
of record keeping is low for CLS; however, our findings suggest that CLS treatment was 
performed according to the best evidence. 
 
Certain criteria were infrequently reported, potentially because they were part of the 
standard practice in periodontal specialist clinic. As example, the post-operative care 
given to the patients. The current practice was not properly reported in the records. 
Not reporting it properly in the records might indicate that the protocol was not 
properly carried out.   
 
It is undeniable that reporting a proper record will take some time. However, this dental 
record is a legal document that could defend the clinician from any complaint and legal 
actions in the future. Accurate recording of patients’ medical history could also protect 
both the clinician and the patient from medical risks.  
 
The satisfaction survey showed that within the limitations of the study, patients were 
satisfied with the surgical procedure. Patient satisfaction is considered a patient 
reported outcome study. It totally depends on the patients in term of answering the 
questions. By knowing their satisfaction level, practitioners could improve or maintain 
treatment given to the patient. Moreover, it shows the level of treatment provided in 
educational institution is in a high quality. Indirectly, it can attract more patients to 
come and receive the treatment at the dental school. 
 
The present study was able to answer the stated research questions and make 
recommendations for future studies that use audit and satisfaction surveys. This study 
is the first to audit record keeping in CLS, the first to develop audit criteria for specific 




crown lengthening surgery. The development of audit criteria may lead to an 
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Manager, Academic Committees, Mr Gary Witte
HD16/083
Assoc. Prof. A Tawes-Smith
Department of Oral Sciences
Faculty of Dentistry
Dear Assoc. Prof. Tawes-Smith,
I am writing to you concerning your proposal entitled “Quality evaluation of clinical records
and patient's satisfaction on periodontal surgery”, Ethics Committee reference number
HD16/083.
The above research was submitted and reviewed as a ‘Minimal Risk Health Research – Audit
and Audit related studies’ proposal. The outcome of that consideration was that the
Committee was of the view that the study as described is consistent with Rule 11(2) (c) of the
Health Information Privacy Code 1994 and was approved.
The standard conditions of approval for all human research projects reviewed and approved
by the Committee are the following:
Conduct the research project strictly in accordance with the research proposal submitted and
granted ethics approval, including any amendments required to be made to the proposal by
the Human Research Ethics Committee.
Inform the Human Research Ethics Committee immediately of anything which may warrant
review of ethics approval of the research project, including: serious or unexpected adverse
effects on participants; unforeseen events that might affect continued ethical acceptability of
the project; and a written report about these matters must be submitted to the Academic
Committees Office by no later than the next working day after recognition of an adverse
occurrence/event. Please note that in cases of adverse events an incident report should also
be made to the Health and Safety Office:
http://www.otago.ac.nz/healthandsafety/index.html
Advise the Committee in writing as soon as practicable if the research project is discontinued.
Make no change to the project as approved in its entirety by the Committee, including any
wording in any document approved as part of the project, without prior written approval of the
Committee for any change. If you are applying for an amendment to your approved research,








Approval is for up to three years from the date of this letter. If this project has not been
completed within three years from the date of this letter, re-approval or an extension of
approval must be requested. If the nature, consent, location, procedures or personnel of your














Manager, Academic Committees, Mr Gary Witte
HD16/083
Assoc. Prof. A Tawes-Smith
Department of Oral Sciences
Faculty of Dentistry
Dear Assoc. Prof. Tawes-Smith,
I am again writing to you concerning your proposal entitled “Quality evaluation of clinical
records and patient's satisfaction on periodontal surgery”, Ethics Committee reference
number HD16/083.
Thank you for your email of 2nd March 2018 with the final version of the questionnaire for the
above study attached.
The Committee accepts and approves the amendment.
Your proposal continues to be fully approved by the Human Ethics Committee. If the nature,
consent, location, procedures or personnel of your approved application change, please

















Thursday, 09 February 2017. 
Associate Professor Andrew Tawse-Smith, 





Tēnā Koe Associate Professor Andrew Tawse-Smith, 
Quality Evaluation of clinical records and patient satisfaction on periodontal surgery 
The Ngāi Tahu Research Consultation Committee (the committee) met on Tuesday, 07 
February 2017 to discuss your research proposition. 
By way of introduction, this response from The Committee is provided as part of the 
Memorandum of Understanding between Te Rūnanga o Ngāi Tahu and the University. In the 
statement of principles of the memorandum it states ″Ngāi Tahu acknowledges that the 
consultation process outline in this policy provides no power of veto by Ngāi Tahu to research 
undertaken at the University of Otago″. As such, this response is not ″approval″ or ″mandate″ 
for the research, rather it is a mandated response from a Ngāi Tahu appointed committee. This 
process is part of a number of requirements for researchers to undertake and does not cover 
other issues relating to ethics, including methodology they are separate requirements with 
other committees, for example the Human Ethics Committee, etc. 
Within the context of the Policy for Research Consultation with Māori, the Committee base 
consultation on that defined by Justice McGechan: 
″Consultation does not mean negotiation or agreement. It means: setting out a proposal not 
fully decided upon; adequately informing a party about relevant information upon which the 
proposal is based; listening to what the others have to say with an open mind (in that there is 
room to be persuaded against the proposal); undertaking that task in a genuine and not 
cosmetic manner. Reaching a decision that may or may not alter the original proposal.″ 
The Committee considers the research to be of importance to Māori health.  
 
The Committee notes and commends that ethnicity data is to be collected as part of the 
research project and recommends the use of the questions on self-identified ethnicity and 
descent, these questions are contained in the latest census.  
 
The Committee suggests dissemination of the findings to relevant Māori health organisations, 
for example the National Māori Organisation for Dental Health, Oranga Niho and to 
Professor John Broughton and Malcolm Dacker, who are involved in Māori Dental Health, 








We wish you every success in your research and the committee also requests a copy of the 
research findings. 
This letter of suggestion, recommendation and advice is current for an 18 month period from 
Tuesday, 07 February 2017 to 7 August 2018. 
 
 
Nāhaku noa, nā 
 
Mark Brunton 
Kaiwhakahaere Rangahau Māori 
Research Manager Māori 
Research Division 
Te Whare Wānanga o Otāgo 







7.4 Appendix D- Forms used for the records 




































6) Record of Treatment sheet (Red form) 




7.5 Appendix E- Audit form for Crown Lengthening Surgery 
 
AUDIT FORM 
“Quality evaluation of clinical records and patient satisfaction on periodontal surgery” 
 
i. BASELINE INFORMATION 
DATE OF BIRTH : ___/____/____ UNIQUE NO: _______ DATE OF SURGERY : ____/____/_____ 
GENDER : ☐ Male ☐ Female 
ETHNICITY : ☐ NZ European ☐ Maori ☐ Pacific People  ☐ Asian ☐ Others  
TYPE OFSURGERY:  
  ☐ Gingivectomy  
  ☐ Guided Tissue  
                 Regeneration  
☐ Root resection 
☐ Periodontal Flap 
          Surgery 
 
☐ Soft tissue    
          grafting 
☐ Crown  
          lengthening  
 
TREATMENT PROVIDER : ☐ Specialist ☐ Post Graduate student      ☐ Not reported/ Unknown 
ii. RECORD INFORMATION 
No. AUDIT CRITERIA 
 








Taken from _____________________ 
☐ No known medical problems/ allergies 
☐ Known medical problems 
      
___________________________________________ 
☐ Medications 
      
___________________________________________ 
☐ Allergies 
      
___________________________________________ 







 ☐ Current smoker/ active smoker 
☐ Former smoker 
☐ Non-smoker 





















Referral reason:  
☐ For consultation 
☐ Cleaning problem/ concern  
☐ Define restorative margin 
☐ Ferrule exposure 







“Quality evaluation of clinical records and patient satisfaction on periodontal surgery” 
 


















☐ Bleeding on probing 
☐ Probing depth 
☐ Gingival recession 
☐ Plaque score 
☐ Others 











☐ Full mouth Periapical 
☐ Specific Periapical  
☐ Bitewing (BW) 
☐ Orthopantomograph (OPG) 
☐ Cone Beam Computed Tomography (CBCT) 









 ☐ Surgical techniques/ Procedure 
☐ Complications/ risks 
☐ Others 
☐ Pre-op medication 











☐ Written informed consent 
☐ Verbal informed consent 



























☐ Combination  


















☐ Suture materials 
☐ Dressings 






TOOTH/ SITES INVOLVED 
 
 
☐ Tooth number ________ 






























































[ Patient’s name and address            ] 
[               ] 
[               ] 
 
Dear  patient’s name, 
 
We are studying the quality of our record keeping and patient satisfaction with their experience of 
periodontal (gum) surgery. We are doing this by examining dental records related to crown 
lengthening surgery and surveying patient who received such surgery between 2012 and 2016. Our 
records indicate that you received crown lengthening surgery in one of our clinics in  month-year         . 
We are interested in your recollection of that treatment and what the outcomes were for you. Your 
comments will help us to improve care of future patients. 
 
We invite you to complete the questionnaire enclosed with this letter. It will take approximately 5 to 
10 minutes to answer all the questions. Once you have completed this questionnaire, please return it 
using the postage-paid envelope we have provided. Your future treatment at the dental school will 
not be affected if you choose not to take part in the survey.  
 
Information collected in this study will be kept in total confidence and at no stage of the study will you 
be individually identified. 
 
This study has been reviewed by the University of Otago Ethics Committee (Reference number 
HD16/083). 
 






DClinDent Periodontics student 






We are interested in knowing what you think about the surgery and would like to know further about your 
general health and personal oral care habits. You do not have to answer all the questions if you do not want 
to. 
Section A – Recollection of the gum surgery. Please tick the appropriate box like this  or write your 
answer in the space provided.  
 
1. I recall receiving crown lengthening surgery between 2012 and 2016.  
 Yes     No    Not sure 
(If Yes, please answer the next questions. If No or Not sure, please proceed to the Section B) 
 
2. The crown lengthening surgical procedure was clearly explained to me by the dentist (postgrad 
student/ gum specialist). 
 Strongly disagree    Disagree    Neutral   Agree    Strongly agree 
 
3. The possible complications of the crown lengthening surgery were clearly explained to me  
 Strongly disagree    Disagree   Neutral   Agree    Strongly agree 
 




5. I experienced pain while the dentist was performing the surgery. (Cutting gums, drilling bones, 
placing stitches) 
 Yes     No    Not sure 
(If Yes, please proceed to question no.6. If No or Not sure, please proceed to question no. 7) 
 




7. I experienced pain after the surgery 
 Yes     No     Not sure 





Pain as bad 
as it could be 
 




9. My gums look better after the surgery 
 Strongly disagree   Disagree     Neutral   Agree     Strongly agree 
 
10. I can clean my teeth better after the surgery 
 Strongly disagree  Disagree    Neutral   Agree    Strongly agree 
 
11. Without the surgery, the tooth could not have been filled 
 Strongly disagree   Disagree     Neutral    Agree    Strongly agree 
 
12. The cost of the surgery was discussed with me by the dentist (postgrad student/ gum specialist). 
 Strongly disagree  Disagree   Neutral    Agree     Strongly agree 
 
13. The benefit of the surgical treatment was worth the cost involved 
 Strongly disagree   Disagree    Neutral   Agree    Strongly agree 
 
14. I am satisfied with the outcomes of the surgery. 
 Strongly disagree   Disagree    Neutral   Agree    Strongly agree 
 









Pain as bad 






Section B- Medical history. Please tick the appropriate box like this   or write your answer in the space 
provided.  
 
1. What medical conditions do you have? 
 None        Diabetes      Heart Condition       High blood pressure   
 Asthma    Arthritis       Rheumatic fever      Hepatitis    
 Other (Please specify) ________________________________________________ 
               
2. Have you ever taken long term medication to control one or more of these conditions? 
 Yes (Please specify the medication and condition) 
________________________________________________________________________ 
________________________________________________________________________ 
 No   Not sure 
 
3. Do you have any allergies to medication that you are aware of?  
 Yes (Please specify) _____________________________________________________ 
 No   Not sure 
 
4. Do you smoke cigarettes? 
 Yes   Former smoker   Non-smoker 
(If Yes please proceed to question no.5 and no.6. If Former smoker or Non-smoker, please 
proceed to Section C) 
 
5. How much do you smoke per day?  
Approximately __________________ cigarettes per day 
 
6. How long have you been a smoker?  
Approximately __________________ years 
 
  
Section C- Personal dental care. Please tick the appropriate box like this  or write your answer in 
the space provided. 
 
1. How frequently do you brush your teeth every day? 
 Less than once a day   Once a day                Twice a day      More than twice a day  
 
2. When do you brush your teeth? (Tick all that apply) 
 In the morning    In the evening   Every time after meal 
 
3. How frequently do you floss/ use interdental brush every day? 
 Less than once a day   Once a day                Twice a day      More than twice a day  
 
4. Does your toothpaste contain Fluoride? 
 Yes    No     Not sure 
 
5. How frequently do you change your toothbrush? 
 Less than 6 months    Between 6 months and one year 
 More than one year   When the toothbrush loses its efficiency 
 
6. Who do you see for your routine dental check-ups? 
 Dentist    Dental Hygienist    Dental specialist  
 
7. How often do you have your dental check-ups? 
 Regularly every 6-12 months   Occasionally   When I have a dental pain 
 
8. When was the last time you have your dental check-up? 
 Within last 6 months   6 to 12 months ago   1-2 years ago  
 More than 2 years ago 
 
Thank you for taking the time to share your experiences with us. Your cooperation is highly appreciated. 
Please return the completed questionnaire to: Hafizi Ali, Postgraduate clinic, Faculty of Dentistry, University of 




7.7 Appendix G- Patients’ comments on Crown Lengthening Surgery 
(Question 15) 
Q.15. Do you have any other comments regarding the surgery? Please mention 
No. Responses Categories 
1 It was done out of necessity not for cosmetic reason Procedure 
2 Process was slow, some procedure not completed within the 
appointment time meaning. Another appointment needed 
for the same task 
Procedure 
3 Not very happy Satisfaction 
4 Tooth has to be extracted due to complications, procedure 
occurred over Christmas and had considerable difficulty 
getting assistance 
Complication 
5 Stitches fell out within 2 days and flaps of gums moving 
around 
Complication 
6 Happy with the treatment Satisfaction 
7 Not happy with the treatment Satisfaction 
8 Should be advised to sit after surgery and given a cup of tea 
with sugar. I felt on the road afterwards outside the hospital 
building 
Procedure 
9 Send this out sooner please, I have memory problem Others 
10 Since the surgery, either the tooth lengthened or the one 
next to it has remained sensitive when brushing. Hot and cold 
items do not affect it. Brushing is annoying 
Complication 




Q.15. Do you have any other comments regarding the surgery? Please mention 
12 It was worse than I expected, but it was explained very well. 
I’m just not used to this sort of procedure  
Procedure 
13 Reducing the gum above the tooth to be crown impacted on 
the bridge next to the tooth. gum now receded exposing a 
black area above the bridge 
Complication 
14 I had a root canal, and the gum had grown and needed to be 
removed before the crown could be fitted 
Procedure 
15 My gum had to be shortened to enable placement of a crown 
but the tooth had shaped off too close to the gum to fit the 
crown 
Procedure 
16 The only reason it wasn’t explained was because I asked not 
to be told on the day what he was doing 
Procedure 
17 Reluctant to have this surgery again Satisfaction 
18 Surgery undertaken with great skill and professional 
approach 
Procedure 
19 The crown was placed too soon after the gum surgery due to 
the imminent summer vacation. As a result, there was 
lingering pain of ‘2’ intensity as indicated above. This remain 
for quite some times 
Complication 
20 I have just started treatment at the dental school again and 
the 2 students examining the crown/gum work in the 
preliminary were very impressed at the tidy job done 
Procedure 











B A C K G R O U N D
Accurate record keeping is essential in daily clinical practice. An audit
of clinical records over a specific period helps practitioners to evaluate
and improve their performance, and to deliver better care to the
patient1. Recent studies have suggested that record keeping in
dentistry may be inadequate 2,3. An audit of record-keeping following
periodontal surgical procedures/crown lengthening surgery or for
patient-reported outcomes after such procedures has yet to be
published.
A I M
The aim of this study was to investigate the quality of record
keeping and patient satisfaction following Crown Lengthening
Surgery (CLS).
M E T H O D
Clinical records of patients who received CLS from the period 2012 to
2016 were retrospectively evaluated against developed audit criteria.
Data was collected using an audit form and examined for adherence to
the criteria (Figure 1). Patients then received a postal survey of patient
satisfaction consisting of 15 questions. Eleven questions had a 5-point
Likert-response format (strongly agree, agree, neutral, disagree,
strongly disagree) (Figure 2), two had a numerical pain scale and two
were open-ended questions. The study outline is presented in Figure
3. Statistical analysis used SPSS software version 25.
R E S U L T S
A total of 103 records were audited. Of these,37 met less than 50% of
audit criteria. Only one record satisfied 100% of the proposed
standards (Figure 4). The criteria most often correctly reported were
“reason for the referral to surgery” (99%), “suturing material” (98.1%)
and “post-operative instructions” (92%). The criteria that were most
often absent from the records were “post-operative medication” (16%)
and “use of mouthwash” (14%). Thirty-three patients were able to recall
the surgical experience, and 82% of them were satisfied with the
procedure (Figure 5).
R E F E R E N C E S
1. Flottorp, S. A., Jamtvedt, G., Gibis, B., & McKee, M. (2010). Using audit and feedback to health professionals 
to improve the quality and safety of health care. European Observatory on Health Systems and Policies, 3, 1–
42.
2. Pessian, F., & Beckett, H. a. (2004). Record keeping by undergraduate dental students: a clinical audit. British 
Dental Journal, 197(11)
3. King, E., Shekaran, L., & Muthukrishnan, A. (2017). Improving the quality of endodontic record keeping 
through clinical audit. British Dental Journal, 222(5)
Number of files 
screened
(112)
Excluded from audit (9)
• 7 (Different procedures recorded)
• 1 (No crown lengthening procedure 
reported)







No response to questionnaire (61)
Responded to 
questionnaire (42)
Excluded from analysis (9)
• 3 (Moved to different address)
• 3 (Did not want to participate)




C O N C L U S I O N S
• Record keeping after crown lengthening surgery was poor.
• The results of this study can contribute to an improvement in
record keeping within our institution














12.Explanation of surgical 
complication
13.Informed consent
14.Name of local anesthesia






Questions with 5-point Likert 
responses
1. I recalled having CLS between 2012 
and 2016
2. The crown lengthening surgical 
procedure was explained to me
3. The possible complications of the 
crown lengthening surgery were 
explained to me 
4. I experienced pain during surgery. 
5. I experienced pain after surgery 
6. My gums look better after surgery 
7. I can clean my teeth better after 
surgery 
8. Without the surgery, the tooth 
could not have been filled 
9. The cost of the surgery was 
discussed with me.
10.The benefit of the surgical 
treatment was worth the cost 
involved 



































Number of proposed audit criteria met




7.9 Appendix I- Published abstract in Journal of Clinical Periodontology, 
Volume 45, Supplement 19, June 2018 
 
Results: The clinical parameters were significantly reduced in
both groups at the end of the study. Inter-group comparison of
PD reduction (PDR) and clinical attachment gain (CAG)
revealed no statistical significance except for PDR in moderate
pockets for the test group. Test group has shown statistically
significant improvement in PI and BI at 2 months compared to
control group.
Conclusion: The present investigation showed that the adjunc-
tive use of probiotics offers clinical benefit in terms of pocket
depth reduction in moderate pockets.
PR473
Psychological traits of periodontal patients
influencing their adherence to treatment
V.V. Tachalov, L.Y. Orekhova, T.V. Kudryavtseva, N. Cheminava
Saint-Petersburg/Russian Federation
Background & Aim: The study was focused on personality
traits of periodontal patients. The aim was to evidentiate the
relationship between personality traits of patients and their
adherence to treatment. This paper provides the description of
patients demonstrating improvement and deterioration of their
periodontal status following the treatment.
Methods: A total of 45 people (25 women and 20 men) 19 to
67 years of age participated in a survey conducted with the use
of the following psychodiagnostics methods: (i) Multidimen-
sional Health Locus of Control Scales (Kenneth A. Wallson);
(ii) Interpersonal Relations Diagnostics test (T. Leary); (iii)
Leonhard-Smishek Characterological Questionnaire (version for
adults); (iv) Individual Typological Questionnaire by L.N.
Sonchick (ITQ); (v) Self-Assessment Questionnaire by the S.M.
Kirov Military Medical Academy (SAQ); and (vi) Personal
Questionnaire of the Bekhterev Institute (PQBI). The survey
was carried out to define the oral care and periodontal health
indexes: (i) CPITN; (ii) PMA; (iii) Saxer&Muhlemann; (iv) Sil-
ness&Loe; (v) OHI-S.
Results: We analyzed personality specifics of women and men
showing improvement and deterioration of their oral cavity sta-
tus. Group 1 (positive dynamics) comprised patients whose den-
tal indexes decreased by the second examination. Group 2
(negative dynamics) was represented by patients with grown
dental indexes.
Conclusion: With the comparative analysis of the groups it
was established that women from the positive dynamics group
had a higher internal locus of control, more often represented a
stuck-up type, more introverted whereas Group 2 women were
more often dependent and more often sensitive. As a result of
the analysis it was established that men from Group 1 had
higher internal locus of control than patients of Group 2. Group
1 was characterized by authoritarian type of interpersonal rela-
tionships. Aggressive type prevailed in Group 2. Demonstrative
type prevailed in the positive dynamics group. Group 2 patients
are neurasthenic in their attitude to the disease.
PR474
Psychosocial aspects of periodontal disease diagnosis
and treatment
P.E. Horne, L.A. Foster Page, J.W. Leichter, W..M. Thomson, E.T.
Knight
Dunedin/New Zealand
Background & Aim: Patient-reported outcomes (PROs) have
recently attracted interest in periodontal research as our focus
shifts from clinician-centric endpoints. PROs generate meaning-
ful insight into the impact of a condition on patients. Qualita-
tive methods are useful for identifying relevant issues for
patients. This mixed-methods study aimed to develop an under-
standing of the psychosocial impact of periodontitis diagnosis
and treatment.
Methods: Fourteen adult patients with moderate-severe chronic
periodontitis—and who had been referred to a university clinic
—kept diaries about their experiences. The diary information
was then used as a framework for semi-structured qualitative
interviews conducted at the completion of their non-surgical
therapy. Data collection and analysis were concurrent, and
inductive thematic content analysis with NVivo! was employed.
Data on clinical periodontal status and the condition’s impact
(the latter determined with the short-form Oral Health Impact
Profile, or OHIP-14) were collected at baseline and follow-up
to supplement the qualitative data.
Results: Themes which described the detrimental impact of
periodontal disease on the participants’ psychosocial wellbeing
were identified. Although most considered the treatment to be
unpleasant, a range of experiences were reported, reflecting dif-
ferent personalities and coping mechanisms. Nevertheless, the
participants not only perceived improvements in their symptoms,
but described broader positive influences on their self-esteem,
mood, work, relationships and future outlook. These findings
were not reflected in the quantitative data, with no apparent
change in mean OHIP-14 score between baseline and follow-up
(13.8 and 13.9 respectively). However, changes in self-reported
periodontal status suggested greater periodontal awareness.
Conclusion: This study illustrates the far-reaching effects of
periodontitis, and gives clinicians valuable insights into the
idiosyncratic experiences of our patients to which we are not fre-
quently exposed. A true understanding of patients’ perspectives
may improve our delivery of periodontal care.
PR475
Quality evaluation of record keeping and patient
satisfaction on periodontal surgery
H. Mohd Ali, A. Tawse-Smith, J. Broadbent, W. Duncan
Dunedin/New Zealand
Background & Aim: Accurate record keeping is essential in
daily clinical practice. An audit of clinical records over a specific
period helps practitioners to evaluate and improve their perfor-
mance and deliver a better care to the patient. Crown lengthen-
ing surgery (CLS) is a periodontal surgical treatment performed
to expose an adequate amount of tooth structure for future
restoration. Patient satisfaction, on the other hand provide the
patient’s insight towards the treatment received. This study
investigated the quality of record keeping in periodontal surgery
and patient satisfaction with surgical periodontal services –
© 2018 The Authors.
© 2018 European Federation of Periodontology







specifically crown lengthening at the Faculty of Dentistry,
University of Otago.
Methods: 103 records from the period 2012 to 2016 were ret-
rospectively evaluated against the developed audit criteria. All
the information captured was inserted into an audit form, and
the data was further investigated for its completeness with
regard to the developed criteria. Patients’ satisfaction survey
contains a set of questionnaire which consists 10 items and each
question was administered with a 5-point Likert response for-
mat (strongly agree, agree, neutral, disagree, strongly disagree)
Results: 134 teeth received CLS during the five-year period of
investigation. Patients aged 51 to 60 were the most treated
group (38%), and the lower right first molar was the tooth most
commonly treated (16.4%). Periodontal assessment, as part of
the pre-surgical examination was reported in 43% of the record,
while periapical radiograph was the most used investigation
(82%). The most recorded items included medical history
(78%), referral reason (99%), anesthetic details (88.8%) and
post-operative instruction (91%). However, only 12.2 percent
recorded post-operative medication and 24.6% recorded
informed consent
Conclusion: The audit found that there was variability among
the clinicians in recording the treatment in patients’ records.
Patients’ satisfaction study is currently being undertaken.
PR476
Quality of life and oral hygiene improvement
following oral-hygiene intervention for post-stroke
patients in the primary health care clinic
H.I. Mohd Zahari, I.M. Tew, A.F. Abdul Aziz, T.N. Md Dom, M.
Shahida
Kuala Lumpur/Malaysia
Background & Aim: Stroke has a profound impact on oral
health but the studies are still lacking. This study aims to assess
the dental caries experience and plaque control of stroke sur-
vivors.
Methods: Stroke survivors who received rehabilitative care at
Primer Clinic, Universiti Kebangsaan Malaysia Medical centre
with Barthel Index less than 70 were recruited. All permanent
teeth were examined. The number of carious teeth (D), tooth
loss (M) and restored teeth (F) was recorded. Periodontal status
was assessed with Community plaque index (CPI) recorded,
whilst oral hygiene status was assessed using plaque index and
bleeding index which were scored at 4 sites on each permanent
tooth.
Results: A total of 9 subjects participated in the study. There
were 7 males and 2 females with mean age of 59 years old. The
mean for decayed teeth (D), missing teeth (M) and restored
teeth (F) were 0.1(SD = 0.33), 9.9(SD = 9.70) and 2.0(SD =
2.18) respectively. Majority of the subject had CPI score of 3
(30.8%) and 2 (43.6%). Most of the tooth site presented with a
visible plaque (94.3%) and immediate bleeding (90.7%).
Conclusion: Oral health status is compromised following the
stroke, mainly due to reduced manual dexterity to perform effec-
tive oral hygiene care.
PR477
Reason for complex therapy of patients with
catarrhal gingivitis
N. Bagdasaryan, T. Aksyonova, V. Erichev, P. Bagdasaryan
Krasnodar/Russian Federation
Background & Aim: The state of the adaptive capacity of the
organism by L. Kh. Garkavy method in 146 patients in the
dynamics of treatment of acute and chronic catarrhal gingivitis
was studied. Initial level of anti-stress reactions before therapy
was reduced significantly in 84.2% of patients. So, in 67.2%
patients signs of stress response were revealed, and in 17.1% it
was a fight-or-flight response. Only 23 patients had an adequate
level of adaptive capacity: 5.4% – reaction of reactivation, 6.2%
– reaction of calm activation and 4.1% – reaction of the train-
ing.
Methods: It was given an evaluation of the effectiveness of the
proposed scheme of complex therapy of patients with acute and
chronic catarrhal gingivitis, which include ultrasonic treatment
of the periodontal groove, application of trypsin and Coenzyme
Q10 solution on the gum, injections of antihomotoxic medica-
tions Traumeel C and Coenzyme compositum on a transitional
fold, ingestion of Eleutherococcus liquid extract as an adapto-
gen.
Results: During the treatment in all patients of the main group
(116 humans) after 1 week a significant improvement. In 48.2%
patients the reaction of the training, in 21.5% – the reaction of
calm activation and in 19.8% – the reaction of high activation
were revealed. In the control group (30 humans) 14 days later
since the beginning of therapy 53.4% patients had reactions of
stress and reactivation, only in 46.6% an adequate level of adap-
tive capacity of the organism was revealed. After 3 months in
47.6% patients the worsening of oral health, the maintenance of
reactions of stress and reactivation were noticed. In 52.4% cases
an adequate level of adaptive capacity was revealed.
Conclusion: Thus, complex therapy allows to shorten the treat-
ment time and the onset of remission of acute and chronic cat-
arrhal gingivitis, increase the adaptive potential of an organism,
and improve the quality of patients’ life.
PR478
Regularly use of dentinal-hypersensitivity reducing
mouth-rinses as pretreatment in patients with pain
caused by professional tooth cleaning
S.H..M. Derman, E.M. Pahlke, T. Rott, A.G. Barbe, K. Hoefer, M.J.
Noack
K€oln/Germany
Background & Aim: The medical benefits of a professional
tooth cleaning (PTC) are well documented. Focusing the
patient’s comfort, procedural pain should be reduced. The aim
was to evaluate the efficacy of a regularly pretreatment use of
dentinal-hypersensitivity reducing mouth-rinses (DHMS) in
periodontal maintenance or dental prophylaxis patients.
Methods: A single-blind, randomized, controlled, single-centre
study was performed. 150 recall-patients were randomized into
three parallel groups (each n = 50): two DHMS containing
dipotassium oxalate (Johnson & Johnson) and arginine(CP
Gaba) and one placebo control (containing herbal extracts,
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